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ABSTRACT 


PURPOSE AND DESIGN 

The purpose of the study was to determine the perceptions held by 
graduates from Engineering Design and Drafting Technology of the 
applicability of course content to their jobs. It was also a purpose of 
this study to identify desirable subject matter not covered by the cur- 
riculum at this time. It was predicted that certain experiential, 
level-of-employment, and specialization-related variables might reflect 
differences with respect to opinions on academic preparation. 

A modified Q-sort was designed to determine what knowledges and 
skills were deemed from most to least important to graduates performing _ 
differing functions. Descriptions of items of course content were 
placed on cards to be sorted by the respondents into four categories: 
essential, related, somewhat related, and unrelated, A brief question- 
naire was used for recording personal and employment data, and an inter- 


view was conducted with each respondent to elicit additional information. 


PROCEDURES 

Following the scrutiny by a panel of experts of the original items 
to be placed on cards, and subsequent revision, and a pilot sorting by 
instructors at N.A.I.T., the survey instruments were completed by 60 
graduates working as Engineering Design and Drafting Technologists. 
Responses were key-punched for data processing, facilitating cross anal- 
ysis of the variables with the card sort response patterns. Engineering 
specializations affecting these variables were: Ciyil/Municipal, elec- 


trical/electronic, mechanical, structural, and topographic. 
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FINDINGS 

Findings of the study indicated few differences between the percep- 
tions of instructors (of the pilot study), of graduates in supervisory 
positions, and of graduates in non-supervisory positions. It was also 
found that increasing responsibility and increasing years of experience 
did not lead respondents to rank abstraction items higher, 

With respect to the five major areas of specialization, mentioned 
above, it was found that in four of these employees ranked their own 
specialty items higher than would all the others, while in one field no 
difference was found. 

In identifying a common core curriculum it was found that instruc- 
with employees in non-supervisory positions as to which of the items of 
the curriculum represented necessary core elements. 

Based on the frequency rank order of all items, additional data 
were derived from the card sort with the special ap jee otis) isolatine 
those ranked in the lowest quartile, upon which recommendations for 
curriculum revision are based. 

Finally, additional descriptive data derived from the interviews 
are included for the perusal of the educator concerned with curriculum 


design and revision. 


RECOMMENDATIONS 
Based on the findings of the study, recommendations regarding 


changes in the curriculum are made, and these changes are presented in 
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the form of a graphic overview of course and time allotments to repre- 
sent the views of the graduates in regard to job relevancy of course 
content. In some instances, only minor changes (additions to or dele- 
tions from the present course content) are proposed, in other instances 
it is recommended to remoye the entire course from the pattern of obli- 
gatory courses and offer it as an option, or elective course, to those 
students (nearing graduation) who expect employment in one of those par- 
ticular fields. In one case (physics) a drastic change of course con- 
tent is proposed. A new course, an option in office management and per- 


sonnel supervision, is also recommended. 


RECOMMENDATIONS 

While, as suggested by the many high values assigned to "hands-on" 
or practical ("application") items contained in this study, curricular 
offerings should be kept functional, the inherent danger of obsolescence 
of a curriculum concentrating on present-day manual skills must be recog- 
nized. Therefore, and to provide constant feedback from industry, follow- 
up studies should be conducted at regular intervals. The card sort tech- 
nique used in ay ae, updated and refined, could provide the tool 


with which to measure future curricular needs on a systematic basis. 
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GENERAL 


This study is concerned with curriculum validation of Engineering 
Design and Drafting Technology offered by the Northern Alberta Institute 
of Technology. 

The program was -institated:in 91963, .and “tie first class of grad- 
uates entered industry in 1965. The present enrollment (1976/77) .of 
first-year students is 72, and of second-year students is 53. (A graph- 
ical representation of erica baene 6 from 1963 to 1976 is shown in Appen- 
dix A, p. 83.) At present four classes of first-year students and three 
classes of second-year students receive instruction in this technology. 

At the conclusion of this two-year post-secondary program, the 


graduate is awarded a diploma in technology. 


DESCRIPTION OF THE PROGRAM AT N.A.I.T. 


In recent years, the expansion of industry in Alberta and in other 
Western Canadian provinces has created a shortage of personnel capable 
“of designing, or interpreting into working drawings the designs of en- 
gineers, for buildings, bridges, roadways, utilities, subdivisions, ex- 
traction and manufacturing plants and many other works of an engineering 
nature. Canada Manpower records (Appendix B, p. 84) show that the grad- 
uates of this program have obtained immediate employment in federal, 
provincial and civic engineering offices, with consulting engineers, 
land surveyors, utility companies and manufacturing plants. To satisfy 


employers expectations, the instructional staff, in consultation with 
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the advisory committee of the technology, drawn from industry, have 
endeavoured to develop a curriculum, and to teach course content designed 
fer the technologist level. The instruction proceeds beyond mere skill 
development and theoretical rudiments. Much emphasis is placed on aca- 
demic content and on its application to the practice of drafting tech- 
nology, so that the graduate shall be equipped, after appropriate ex- 


perience, to assume a position of responsibility on the engineering team. 
DEFINITION OF THE TECHNOLOGIST AND TECHNICIAN 


Within the last two decades, distinctions between the levels of 
technician and technologist have gained general recognition. The levels 
and respective job titles, suggesting different educational background, 
and actual job function (if not even personal inclination toward the 
practical or theoretical end of engineering) including areas of overlap 
of duties regardless of academic qualifications, have been illustrated 


by "Gooding's Grid", below (Quittendon, 1970, 7): 
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Figure 1.1 illustrates that the engineering tradesman is placed at 
the lowest step. Unlike the traditional trades, requiring an appren- 
ticeship of three to four years, the draftsman (the corresponding title 
in the field with which this study is concerned) has usually obtained 
his training on the job, possibly supplemented by a number of short 
courses. The Dictionary of Occupational Titles (U.S. Dept. of Labor, 


1965, v. 1) defines a draftsman's functions as follows: 


+ + « prepares clear, complete, and accurate working plans and 

. detail drawings from rough or detailed sketches or notes for 
engineering or manufacturing purposes, according to specified 
dimensions: Makes final sketch of proposed drawing, checking 
dimensions of parts, ‘materials to be used, relation of one 
part to another, and relation of various parts to whole struc~ 
ture. Makes any adjustments necessary or desired. Inks in all 
lines and letters on pencil drawings as required. Exercises 
manual skill in manipulation of triangle, T-square, and other 
drafting tools. Lays tracing paper on drawing and traces draw- 
ing in ink. Draws charts for representation of statistical 
data. Draws finished designs~from sketches. Utilizes knowledge 
of various machines, engineering practices, mathematics, 
building materials, and other physical sciences to complete 
drawings. 


This description fails to describe accurately a graduate from Engineering 
Design and Drafting Technology; only the knowledges dealt with in the 
last sentence are expected from the technician and technologist levels, 
while the skills described, although part and parcel of his educative 
process, form only one part of the instruction of a technologist. 

The same source has this to say about the technician (technical aid 
or technical assistant): 

. . . a term applied to a worker who works in direct support of 

engineers or scientists, utilizing theoretical knowledge of 

fundamental scientific, engineering, methematical, or draft 

design principles. Solves practical problems encountered in 


fields,.of ispecialization, »...:. May specialize in working with 
Engineers and be designated Engineering Aid. 
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The Canadian Classification and Dictionary of Occupations (Canada 
Manpower and Immigration, 1971, v..1), in its description of work per- 
formed by draftsmen, suggests the following activities: 


- . . preparing working plans and detailed drawings from de- 

signers' sketches and specifications for engineering and 

manufacturing purposes, preparing or revising maps or charts, 
and preparing illustrations dealing with assembly, installa- 

tion, operation, maintenance and repair of equipment. Worker 

functions include: working to close tolerances to produce 

detailed drawings of a high standard, while skilfully manip- 

ulating draughting instruments and other technical equipment; 
computing mathematical details and determining scaled dimen- 

sions for drawings; and analyzing and compiling information 

from preliminary sketches and relevant data. Work activities 

include: advising on problems of interpretation of drawings 

for production personnel; determining suitability of design, 

materials, tooling and fabrication sequences, utilizing 

knowledge of manufacturing methods; preparing bills of mate~ 
rials and estimating costs; and tracing plans and drawings 

prepared by other draughtsmen. 


In the accompanying list of occupational titles (Chapter 2163) eighteen 
specializations on the technician level, and one on the’ tradesman's 
level are named. 

In Chapter 2165, another fifteen technician-level and thirteen 
technologist-level occupations are listed. They are, however, descrip- 
tive of engineering and architectural specializations and do not include 
a generalist "Design and DAE T Ine Technol estat. Yet, the description 
of work performed calls for the services of a Design and Drafting Tech- 
nologist, as evidenced by the underlined portions of the following quo- 


tation: 
ARCHITECTURAL AND ENGINEERING TECHNOLOGISTS AND TECHNICIANS: 


+ « « concerned with technological and technical work in an 
engineering specialization, such as aerospace, chemical, 
civil, electrical, electronic, industrial, mechanical, min- 
ing, nuclear, petroleum, metallurgical and petrochemical 
engineering, or in architecture. Worker functions include: 
examining and eyaluating data obtained from engineering 
studies and experiments; collating and classifying informa- 
tion for use by engineers and other technical workers; tes= 
ting and analyzing materftals and products by qualitative and 
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quantitative analyses; and skilfully using and controlling 
technical equipment and tools to produce items, such as 
accurate scale drawings, fabricate one-of-a-kind components 
and calibrate equipment. Work activities include: assisting 
engineers and other technical workers in research, design 
and development of products, and to devise systems and pro- 
cesses for production; constructing, installing, manufac- 
turing, repairing, calibrating or modifying standard equip- 
ment or systems; incorporating design details into drawings; 


determining work procedures; diagnosing complex test equip- 

ment or process malfunctions; and preparing charts, graphs 

and ether supporting data for reports. 

A comparison of educational prerequisites, such as required for cer- 
tification with The Alberta Society of Engineering i@ehnbloss ate will bet- 
ter differentiate between the two levels of technician and technologist: 
a technician may be certified as such if he holds a high school diploma or 
equivalent, can show 100 hours of acceptable technology courses beyond the 
high school diploma level, four years of approved _ technical experience, 
and bears letters of reference. The grade of senior technician, unique to 
that. society, stipulates one year of technical education at an Institute 
of Technology, while holding all other prerequisites equal. In contrast, 
certification as technologist is granted after a minimum of two years ata 
recognized Institute of Technology leading to a diploma of technology or 
equivalent.) (AS EV. 31974 93-4) 

In addition, the following may be offered to further clarify the 
distinction between a technician and a technologist: "A worker classified 
as technologist has successfully completed two or more years of study be- 
yond high school at a recognized Institute of Technology, has thus acquired 
knowledge of scientific, engineering, mathematical, or design principles in 
more depth than the technician, and is more likely to assume positions of 
supervision and AS ih other members of the engineering team, with 
the exception of the professional engineer." 

However, Since no young graduate can be expected to begin his career 


in a managerial position, and also because his inclination led him to 
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pursue a technical/applied scientific education, he is primarily des- 
tined to bridge the gap between theory and practice, Thus, in the words 
of the Final Report of the Engineering Technology Education Study (Amer- 
ican Society for Engineering Education, 1972, 14), the central objective 
of engineering technology education has been found 

- « « to be support for the practical side of engineering 

achievement with emphasis upon the end product rather than 

the conceptual process. There are many overlapping areas 

But, in broad outline, the engineering technologist may be 

said to help achieve what the engineer conceives. .. In 

contrast to engineering education where capacity to design 

is the central objective, engineering technology education 

develops capacity to achieve a practical result based upon 

an engineering concept or design either through direct as- 

sistance to an engineer, in supervision of technically 

productive personnel, or in other ways. 

In summary, the Engineering Design and Drafting Technologist intro- 
duced in this preamble, has, in the course of a two-year post-secondary 
program, received instruction in breadth as well as in depth in a tech- 
nical specialty and its related academic disciplines, along with inten- 


sive skill development, with the aim of being enabled to perform suc- 


cessfully as an engineer's right-hand man. 


STATEMENT OF THE PROBLEM 


The problem, development of a relevant curriculum for any dis- 
cipline, exists within the ongoing process of curriculum design and 
revision. At N.A.I.T., curriculum development is the responsibility of 
the instructional staff assigned to each technology, with regular input 
received from the members of the advisory committee. This latter input 
is somewhat limited, inasmuch as only one meeting of approcimately four 
hours duration is held in any given calendar year, and that there is 


little communication between the industry based members and N.A.I.T. 
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staff in the interval between annual meetings. 

This type of industrial advice is somewhat augmented by attendance 
of the program head of Engineering Design and Drafting Technology at 
N.A.I.T. at the advisory committee meetings of the sister institution: 
Engineering Drafting Technology, Southern Alberta Institute of Technol- 
OfY «(oeAwl.l.) at. Calgary.” Alberta. 

The main responsibility for updating the curriculum of any given 
program at N.A.I.T. rests -with the program head, while the line in- 
structor is responsible for his’ subject’ matter. The experience of the 
writer suggests that the instructors in this technology show profession- 
al dedication and at all ee endeavour to keep abreast of new develop- 
ments. However, conversations with his colleagues have shown this writer 
that there is concensus among them holding that only full-time industri- 
al involvement can offer complete and up-to-date knowledge of industrial 
practices. Most of the staff of Engineering Design and Drafting Technol- 
ogy have been removed from active participation in industry for some 
time, some for as much as fourteen years, while newcomers to the teach- 
ing profession, with up-to-date knowledge of industrial practices, are 
understandably too involved with learning the intricacies of pedagogy 
and with copying established procedures, to effectively infuse their 
up-to-date industrial experience into the whole of the program. 

It must be stated, however, that at N.A.I.T. there exists a mecha- 
nism of re-immersion of instructors on staff in their fields of expert- 
ise by granting, e.g., one year's leave of absence, termed industrial 
leave (as distinguished from educational leave) with the object of up- 
dating the imstructors and, through them, up-dating instruction. This 


opportunity, however, is limited to a small percentage of staff in any 
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given year, and may not be available for years to any of the eleven in- 
structors in the eveuno log aieivearieated herein. 

It follows then that it is advisable to use additional avenues to 
determine the applicability of the academic and vocational preparation of 
Engineering Design and Drafting Technologists by the curricular offering 
presently employed, so as to establish an empirical basis upon which more 


accurate decisions concerning changes in the curriculum can be made. 
PURPOSE OF THE STUDY 


To this writer's knowledge, no _ study has been conducted to date in 
the geographical area served by the Northern Alberta Institute of Tech- 
nology to ascertain to what extent graduates from Engineering Design and 
Drafting Technology perceive subject matter covered during their years of 
study as being important to their daily job assignments. 

It was, therefore, the purpose of this study to obtain graduates' 
perceptions of on-the-job applications of items of course content, and to 
identify desirable subject matter not covered by the curriculum at the 
present time. 

Included in the investigation was the actual job assignment of the 
respondent, to show to what extent he or she is engaged in technologist 
level work, and to what extent in the skill aspects of the field, so as 
to better correlate their perceptions of relevance vs. irrelevance with 
the position attained and the functions performed. 

The ultimate objective of the study has been to formulate recommen- 
dations for the revision and improvement of the curriculum. A_ secondary 
purpose of the present study is the validation of the technique used as a 


suitable research method in like situations. 
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SIGNIFICANCE OF THE STUDY 


Over the past fourteen years, administrators of the Institute of 
Technology and educators of its Engineering Design and Drafting Technol- 
ogy (formerly termed Drafting Technology) have met periodically with 
representatives of industry serving on that technology's advisory commit- 
tee to discuss the aims and objectives, curriculum content, and facil- 
ities and equipment required to train technologists in the Eieiids These 
discussions have been based to a great extent upon subjective opinions 
carding the curriculum and job requirements. Recommendations emerging 
from these meetings, together with decisions made by the instructional 
staff, have from time to time resulted in additions to, and deletions 
from the curriculum as it stood at that time. There is no _ doubt that 
the advisory committee members did responsibly speak to the needs of the 
industries they represented but it cannot be expected of the ten of them 
actively engaged in industry to be knowledgeable about the needs of all 
the branches of industry employing graduates of the program. 

To maintain relevance of the curricular content of the very rapidly 
changing requirements of industry necessitates a systematic approach to 
the obtaining of factual information on as broad a basis as possible. 

Therefore, it is suggested that follow-up studies be conducted at 
intervals as deemed advisable by future rates of technological. change. 

The significance of the present study lies in the establishment of 
an empirical base upon which to determine the applicability of existent 
course offerings, as well as their shortcomings, so as to give direction 
to those engaged in curriculum design and revision. More specifically, 


the findings and recommendations of this study shall be trans- 
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mitted to the presidents, and through them to the administrators and the 
program heads gf the two Alherta Institutes of Technology,and shall also 
he made available to any other technological institutions outside Alber- 
ta who might be interested in receiving them, and to the Alberta Society 
of Engineering Technologists, 

Recommendations arising from the study should contribute to the on- 
going process of curricular revision, to better equip the graduates with 
up~to-date knowledge, and all knowledges and skills necessary to raise 
them above the level of tradesman to their intended status and profes- 
sional activity of a technologist. Such revisions are primarily sub- 
stantive in nature, rather than methodological, but will likely lead 
to decisions regarding change of time allotment, and change of pedagog- 
ical approach in transmitting certain knowledges and skills, 

Most findings based on the Edmonton scene are expected to be appli- 
cable elsewhere where similar programs of instruction exist, and where 
similar conditions in industry prevail. 

With regard to the research methods used in this study, the author 
believes to have made a modest contribution to the knowledge of their 
validity as a tool for review and revision of curricula, 

Asa. Significant, .by-products..of ethis.study,,. the interest, shown 
bywstheenstalt sot uN Aci. 1. uwhos coruperaced,#in, the study... .inyethe 
problems faced by industry, was rewarded by co-operation with, and keen 
interest in the study on the part of the respondents and especially, 
their employers. Thus the efforts of the investigator helped to inten- 
sify the dialogue between those who give service and those who are serv- 


ed. (Results will be mailed to cooperating firms and agencies.) 
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LIMITATIONS OF THE STUDY 


This study was limited to a survey of (1) graduates in supervisory 
positions, (2) graduates in non-supervisory positions, and (3) instruc- 
tors at the Northern Alberta Institute of Technology. 

The. study was further limited to samples of graduates employed by 
Edmonton based private firms relying on drafting staffs (such as utility 
companies, consulting engineers, land surveyors, ete ba SECT plants, 
etc.) and governmental and civic departments, all known to be the prin- 
Sipal employers of graduates from this program. 

The study was also limited in the time of sampling and administra- 


tion of the research instruments to the months of June, July and August, 


1976. Although all instructors were part of this study, their small num- 


Herjurs also 2 Limitation, 


POPULATION AND SAMPLE 


The population of this study, which numbered 136, consisted of all 
graduates of this program at N.A.I.T. since 1965, to whom the results of 
this study may be generalizable. From the population a random sample of 
sixty (60) was drawn and contacted. Of these sixty, twenty were found 
to be supervisors, and forty were found to be working under supervision, 


"supervisees." 


hereinafter called 
There was no limitation on the number of instructors participating 
im thevstudysiallaw anstructors in Engineering Design and Drafting .Tech— 


nology, plus one drafting instructor of the Related Subjects Department, 


numbering eleven, took part in this research. 
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IDENTIFICATION AND TRAINING OF THE TECHNOLOGIST 


Some literature concerning the technologist, as a specific member 
of the engineering team, has been cited in chapter 1. It is the purpose 
of this section of chapter 2 to review various other sources pertinent 
to the definition of the term technologist in general, and of the engi- 
neering design and drafting technologist in particular. Also, sources 
pertaining to training Hepacbe are compared. 

At times, especially in the earlier years of the past two decades, 
some confusion in semantics has existed, and often the terms "technician" 
and "technologist'' have been used interchangeably. In some works, the 
authors use the term "technologist" in conjunction with associate de- 
grees and baccalaureate degrees in engineering technology (American So- 
ciety for Engineering Education, 1972, 4, 6-43), and different writers 
may mean different things by the same term, as expressed by the follow- 
ing statement (Ibid., 25): 

As of now [1972] very little influence for standardization of 

names or designations of technical curricula, programs or de- 

grees? has’ OCCUrrea Rem |. The term engineering technology as 

a curriculum designation is also used for both two-year and 

four-year programs, a practice which will continue to be some- 

what confusing. 

Speaking on the role of technicians in industry before the Chicago 
Association of Commerce and Industry, in 1965, Dr, Crewe, director, Ar- 


gonne National Laboratory, and Mr. Gershon, dean of the Resident School, 


DeVry Technical Institute, are either using the term technician as_ that 
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of technologist is understood in the Alberta setting, or are linking the 
term technology to associate degrees and transferability to baccalaure- 
ate programs. Dr. Crewe (Crewe, 1965, 5) stated, 


[Ten years ago] in the life of the Laboratory .. . we took 
people with only a high school education and trained them here 
to; evtechnicians, |j This was difficult for)us’to'do,\ and for=- 
tunately in the meantime along came the technical institutes. 
They are probably doing the job much better than we can. They 
take the high school graduates and give them two years' addi- 
tional training. We take them from that point. In fact, I be- 
lieve that is the minimum educational level we now demand of 
all technicians we hire. 


The two years‘ post high school education spoken of by Dr. Crewe is com- 
parable to a technology program at an Alberta Institute of Technology. 
At the same conference, pean Gershon (Gershon, 1965, 3-4) cited from the 
1962 report to the American Society for Engineering Education, entitled 
"Characteristics of Excellence in Engineering Technology Education": 


Engineering technology is that part of the engineering field 
which requires the application of scientific and engineering 
knowledge and methods combined with technical skills in sup- 
port of engineering activities; it lies in the occupational 
area between the craftsman and the engineer at the end of the 
area closest to the engineer. 

An engineering technology curriculum is a planned sequence of 
college-level courses, usually leading to an associate degree, 
designed to prepare students to work in the field of engineer- 
ing technology. 

The term college-level in the definition of an engineering 
technology curriculum indicates the attitude with which the 
education is approached, the rigor, and the degree of achieve- 
ment demanded, and not solely or even necessarily that the 
credits are transferable to baccalaureate programs. 


The last statement appears to back the position taken by advanced educa- 
tion in the Province of Alberta, Gershon (Ibid., 8) also remarked: 


How do the courses in a technical institute differ from those 
in a college? Those in a college are intended to build a 
strong math and science core for graduate studies; those in 
the technical institute are application oriented. The books 
may be the same in many cases, but they are taught differently 
with the emphasis placed on different areas. 
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A clear cut distinction between technologist and technician, and of 
more recent date, was made in The VRE Technical Education Newsletter of 
June, 1974 (Vishay, 1974, 4), which read in part: 


- . . Engineering technology graduates are generally described 
as "technologists" to distinguish them from engineers on the 
one hand and technicians on the other. The technologists are 
looked upon as supportive of the engineering function and par- 
ticipative in that function at a more sophisticated level than 
technicians. The education of the technologist, while less 
rigorous and theoretically oriented than many current engineer- 
ing curricula, is intended to provide him with a firm techni- 
cal background for understanding the components and systems in 

' his field of specialization (electrical, mechanical, civil, 
etc.). As commonly viewed, the technologist is expected to 
find his niche in such areas as manufacturing, design for pro- 
duction, quality control, technical selling, and systems oper- 
ation. : 


The writer here ascribes to the technologist a higher degree of 
sophistication in job function which ought to mean technical education 
in more depth than that achieved by the technician. Goodings et al., in 
their report to the Ministry of Colleges and Universities, Province of 
Ontario (Goodings, 1974, 118), have indicated that the importance of the 
role of technologists on the engineering teams in industry, even if not 
yet fully understood, is nevertheless acknowledged’ by the readiness 
with which graduates from Ontario institutes are employed. Im an effort 
to identify the role of the engineering technologist, the researchers 
distinguish between technicians and technologists (Ibid., 74): 

An engineering technician might direct.a group whose function 

is the maintenance of complex process equipment but would 

normally be limited to a support role in a group whose func- 

tion is the design and development of the same process equip=- 

ment. 

An engineering technologist might be in charge of a group de- 

signing and developing production machinery which is an ex- 

tension of, or improvement on the existing facilities. He 

would likely be engaged in a supportive role within a group 


creating the engineering concept of a completely new process. 


To better illustrate the identification, the authors present a matrix 
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which not only assigns specific job functions to engineers, technologists 
and technicians, but does also, on closer inspection, point out the over- 
lapping qualities inherent in their different roles (Ibid,, 75): 

TYPICAL ROLES OF THE ENGINEER, TECHNOLOGIST AND TECHNICIAN 


Cl jav#S sual i ca ti on 


Engineering Engineering 
Technologist Technician 


Professional 
Engineer 


v 
see 2 | Problem analysis Development of: Testing 
o Ree Synthesis of models Specifications 
9 5 o solutions pilot plants Drafting 
se alee Direction of R & D prototypes 
oe 2 | Engineering Supervision of 
& 3 5 concepts drafting 


Design of processes |Product design Assist with: 


rw 

hee of systems Equipment design design 

ay & o Direction of: Design of test development 
Het) ay nc product design equipment Supervise: 

Ov é é : 

v o 0 equipment design Development of test testing 

re ves development procedures specifications 

5 f= Technical sales Resolution of pro- drafting 

Fr, duction problems 


Technical sales 


x Training and Supervision of: Time & motion study 
6 development design ~ Production 
eran Plant engineering development supervision 
tae Maintenance maintenance Maintenance 
4 O engineering production planning 
o ‘0. | Production Production Supervise: 
a8 engineering engineering testing 
® L Application Plant engineering specifications 
engineering Application drafting 
Technical sales engineering Design calculations 


Selection of 
components 


Technical sales 


TABLE 2.4 


Future attempts at role definitions of members of the engineering 
team should take into account research findings such as the above, in an 
effort to eliminate the confusion which still exists. Elsewhere in their 
study, Goodings et al. have attributed some of the blame to _ the use of 


established job titles, tailored to various industrial hierarchies: 
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It [the denial of formal identificatiton by technologists 
themselves] suggests . . . that there ts confusion about 
the role of engineering technologists to the extent that 
publicly they are tdentifying themselves to a lesser de- 
gree through a little<known professional connotation and 
more so through an established job title which might 
convey a greater status in soctety, namely, manager, 
superyisor, inspector, ‘engineer’. 

thet asthe rolerof..engineering technologist winct <> is 
blurred even further by the improper use of titles by 
their employers; technologists are designated as tech- 
nicians, technicians and technologists are designated 
as engineers and, on occaston, tradesmen are identified 
as technicians or even as professionals. 


CLbid. 5. 7.6</ 7) 


Briefly summarizing the literature reported on above, it has been 
shown that, since earlier years when the term technologist had been non- 
existent, through more recent periods of time when much confusion exist- 
ed in the distinction between technicians and technologists, to the pre- 
sent when a more clear cut delineation of job functions on different 
levels of the engineering team, professional engineer - engineering 
technologist - engineering technician, appears to emerge. An attempt 
has been made to define the role of the engineering technologist gener- 
ally, without regard to his field of engineering specialization. 

To more closely identify the graduate from Engineering Design and 
Drafting Technology as an engineering technologist, the following is 
presented for consideration. 

Early in 1971 the (then) Drafting Technology program at the North- 
ern Alberta Institute of Technology, and the (then) Engineering Graphics 
program at the Southern Alberta Institue of Technology, were about to be 


excluded from the number of certifiable technologies. Graduates from 
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these programs were much concerned, and their fears were not unfounded 
because at that time the Alberta Society of Engineering Technologists 
yielded to a pronouncement By CCETT (Canadian Council of Engineering 
Technicians and Technologists, the national coordinating body of Canada) 
who adopted the position ef OACETT (Ontario Association of Certified 
Engineering Technicians and Technologists), and, temporarily, certified 
graduates as "Senior Technicians", This position was to disallow Draft- 
ingi'as a technology,. as compared with Mechanical, Structural, Civil, 
Electrical, -etc., technologies, on the grounds that, in their belief, 
only those programs can be .accredited which have a relatively high en- 
gineering technology content as opposed to a pure skill content. The 
action by the Alberta society's certification board then culminated in 
Setting policy, (Ozubko, April 23, 1971), and reaffirming that ‘policy 
(Ozubko, June 11, 1971), to certify drafting graduates (following two 
years of work experience) as senior technicians, and to upgrade them to 
technologist status only after having taken two additional subjects, 
in depth, in the area in which they are working, and have worked in that 
area for a minimum period of three years. 

This ruling produced a backlash in the form that very few graduates 
sought certification at all, a fact that is corroborated: by one of the 
findings of this study (only 9 out of the sample of 60 are members of 
their professional association as of the summer of 1976). 

General discontent, as well as submissions by the educators con- 
cerned of the Alberta Institutes of Technology resulted in the appoint-— 


ment of a committee of professional engineers who submitted their report 
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on drafting technology certification to the Certification Board (Soren- 
sen, 1974) in February, 1974, whereupon a special meeting of the board 
after extensive deliberation, unanimously passed the motion: 


The graduate in drafting technology from the Northern 

Alberta Institute of Technology, the Southern Alberta 

Institute of Technology, or their equivalents, be cer- 

tified with the classification of technologist, all 

other qualifications having [been] satisfied and that | 

such recognition be accorded retroactively to those 

members in good standing. @uffer) 1974, 4) 


This policy, now in effect, was based on the following con- 
clusions: 
(a) There are equivalent pre-requisites for students 


to enter all technologies at NAIT or SAIT, 


(b) The mathematics content of the drafting program 
is in the middle range of all technologies, 


(c) There is a high level of acceptability for draft- 
ing technologists. 


(d) In Europe, the trend is ‘to train drafting tech- 
nology students as "generalists". 


(e) There is the need for the drafting technologist 
to be capable of advancement within the Engineer- 
ing Team. 


(£f) Up-grading, if required, is readily available, 


(g) In the main, drafting had been removed from Uni- 
versity courses leading to an engineering degree, 


CPurrer. 01974 815) 

At the same meeting of the board, on March 13, 1974, it was also 
suggested that the word "Drafting", leading to so much confusion, was a 
misnomer, and it was urged that immediate consideration be given to a 
more descriptive title, which eventually led to re-naming Drafting Tech- 
nology at the Northern Alberta Institute of Technology to Engineering 
Design and Drafting Technology, a term which more adequately represents 


the emphasis on‘the design aspects of the program. 


An identification of the technologist would not be complete if no 


18 


i ‘ ! A 7 
a ST ahs 
iy 


ty Noe) tent. galin st area ahh (a 


Suc’ wit Qo 2ihresa ” abe FY aan ii 


Nos 

sao ty at, ‘tae mn ‘viayeRie ‘viet vas ositbs 
& * v oy. ae 
, 4 cea ee ay old an) cae A ne sicadoad ait ee is Yee 
o ee Ce Lies hs eat Ne) ima i A nr A 

. “agai Gel Balas awl bie es at AS Fntsateee Sy, 28 meaty 
\ Fy % f nO NAA eS oY | is : a 3a eam. ale phd i or ; iy fy 
.m. aE LeLScn Voteand tS Se a: Gey ste 4 uth wate: | 
FREE Eeee 4; ip 
+ : WA > -) OTe Sent rsig \~ Path ws ; ‘yCED mee ee: irae 


ies . q Lic - al 


by : ry - ~. a4 » Qrinhe: a 4 dak ek. wala ; 


4 
; 

nee, 

PY Y 


“jroo sriwotiot ‘dia ao faved 2ew  2007is 2a wean alee bee eld? a 


ASherhiias” Veh. thes Sankey ug ana me anit A 47 nid bay 
4 $1.9 He Pes aa @ + if “patting Shp “wits, eipe 


: _ fewvey Qs Net: “ead We Sages her ‘pals aah gon, “okt oe ‘ie 
; earl we. DRM VE atten init an aay Wa a s 


ede” > F 
PA 


ny ek ax. Woh See ty), = m in 8s : ity ay as Y wv 60 : 
my it is + om bee “woelbetentode PU), ase 
vA GROAN oe I SH orn eh seed oat Laas 
x “a aa - AAS TED el on sh bites dike, «ape yuRe wi o 
7 = os cap anced SG eters frac me iohed a a | 


These rrr, ee a soi 10% bon it a a 
~ Biri, as ‘se Map vbe oe wigaD: 


Veit : ik PS 
a > oh nT a ' a: ; 1 ety ies 
if oe ee x bbe 7 borat uipae ‘te, ay 


aS son, eave | 7 wat is paren & thy 


rr 


re 


. Metres. aq heen s ; n | 
{ 2 . 9 ¥ - 7 7 
vw 


AOL eemAy |, 


: Pa 3 iy. ay as 5 
7 are ni 
aw at ef ; nd i 
: ») 


soe shold? Ae a 


ior 4, ie Ps So) 
edt agvitg dr ‘ange ae 
‘a Phe ; : vate | Fe 
P ia stant f io 
tad 4 ane . 
J 


19 


consideration were given to the question whether or not the educational 
institution is preparing the student ina manner optimal for his ow 
future success, and of service to industry and the community at large, 
in this context’; Brubacher ‘ (Srubacher; 1968, 394-395)” "states; 

There seems little doubt that American colleges have real- 

ized their ideals of service, They have never been isolated 

"ivory towers" but, rather, high “watch-towers." They have 

furnished the professional training needed by a growing 

nation. They have contributed to the efficiency of its econ- 

omy by making possible the specialization required by a 

technological age. .. 

This brings to the fore the apparent contrast between a special- 
ized, and a more general training program, Among the advocates of the 
specialized curriculun, eee has made a Bee for organizing programs 
so as to prepare students for specific job tasks (Roney, 1965), Harris, 
on the other hand, favored a core curriculum, common to several technol- 
ogies, for a basic level of attainment in general education, science and 
mathematics, and supporting technical courses to assure employers of 
employees with potential for future growth (Harris, 1965, 72). 

Although "design and drafting" may, at first glance, be regarded 
as a specialty within the engineering field, the diversification of 
branches of engineering necessitates a like diversification of? corre-— 
sponding design and drafting personnel, To prepare students to enter 
any of these fields or branches, and, if the occasion arises, to move 
from one to another in the course of their careers, still able to func- 
tion successfully in the field, it has been the policy of the Alberta 
Institutes to offer common core subjects along with courses ascribed to 


fields of specialization. This is evident from an information poster 


prepared by the writer earlier in 1976: 
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NAIT Engineering Design and Drafting Technology 
Offered at Northern Alberta Institute of Technology 

Credential awarded: NAIT Diploma, 

Duration: Two years - September to May... 

Specific Admission Requirements: 
Alberta High School diploma or equivalent with 50% or 
DELteTnI nN, UXt Math 30,432, 33s0r 362and credit: in .a 
XII science subject: physics (preferred) or chemistry 
or biology. Applicants having credit in Drafting 32 
may be granted exemption for basic drafting. 

Opportunities: 
Graduates, both male and female, become technical 
assistants to professional engineers, architects, sur- 
veyors, Planners or manufacturers, and find good oppor- 
tunities for advancement in federal, provincial and 
civic engineering offices as well as in private indus- 
try. On the job work includes drafting, design, cal- 
culations, preparing reports, and supervision in such 
varied fields as architecture, structural, mechanical, 
municipal, electrical-electronic engineering, survey- 
ing, mapping or town planning. 
Graduates are eligible for certification as Technol- 
ogists with the Alberta Society of Engineering Technol- 
ogists after two years of suitable experience. 

Description (First Year): 
Course areas include mechanical design and drafting, 
descriptive geometry, architectural and structural de- 
sign and drafting, topographic drafting, surveying, 
effective communications, materials of construction, 
properties and strength of materials, heat and elec- 
tricity, and machine shop, 

Description (Second Year): 
Course areas include mechanical and machine design and 
drafting, architectural and structural design and 
drafting, specifications and contracts, electrical 
and electronic design and drafting, heating, ventilat- 
ing and air conditioning, hydraulics, municipal design 
and drafting, survey drafting, geological drafting, 
aerial photo interpretation, technical iliustration, 
and options in the structural, electrical, mechanical 
and town planning fields. 

(Northern Alberta Institute of Technology, 1976) 


A more detailed overview of the program, by year, quarter (= tri- 
mester) and course designation, is shown in Appendix C, page 86, trans-— 
lated for the purposes of this study into pie charts, Figure 2.1, page 


vn 


20 


ap 984 Ba sheniidag 28 shone 
a a Ferns dig, SE to GE ‘at 
PRUineke 4 erste et} MILEY, 


Rh Pilelers yok. koe | VE Lith Sei 
Pe} a em TRE TT hPa re aN 
eI aia! agai, hates eas ora ie sm 
dearer... talent: gaa 
~~ 45,0 peers “a ee 


anes Wat eho GAS. caine! Preise 
hee [my wankvowd. |) piaeetey oth. oe swe ) 
~mobak wey alr a ey itew a Gea 
~ Ties bots, LOM ibs Pek oa 
Cove ai not, situ tite, 22eeree hha 
» Lata hcpa gc i‘ Lenni a eh a is 
“We vrits Vaan had i io ete ere 
| } LMS. ets 
oe Lorngae? se rot hiv ele ek pista at 
Lomios yekahen lyik lo. gale sith ante : 
ee VE RO Ral) 4 e mie e} tin ans : 


5 
ie 


 Cueth.iieseh tine hn kee Cry knaciegeald ; 


- “ehh wb ieilbid fin Leandois Whose wide 
ees =. pntede Aidan | sa” hem 
’ spsdig sien rege 20. ePeiheaher pert th 
7 owheie Mis, Sead eae ey, ee erartd # 
ma ) psa git 


280 pig scl sedn Brte oe 

Beth, tp dent Cn Unde 

_ ede Pht cy 

“el aA othe eet vee Hie 
sgbeeb  Leghouinte. fe: eit | 

; Read hers , m. 

“iq esate eae iw | 

keto unaitaed) ee es eas ase Cora Wen 

- | ) <A Aba Se ce 
(aeer “vpatenutgar te wpuslaynd waned lt oe 


bets Vand Mk AB oa 
vo Se ol eis Fes inlay vadng aah (eaten orf ta edie 1 
ee es xthomiga, nit svt, et, (Mae aang 


oe 


SY, 91S nl sone pagigna 


Mechanical 
Design and 


Structural and 
Architectural 


Design & Drafting Drafting 
Descriptive 
Geometry 
Physics 
Statics and 
Properties & 
Strengths of 
Materials 
Technical 
Mathematics 
Construction 
Materials Surveying 
and Theory 
Machine Shop and Field Work 
and 


Communications Topographic Drafting 


Municipal Design 
and Drafting 
Geological and 
Survey Drafting 
Aerial Photo 
Interpretation 


Technical © 
Tllustration 


Option in 


Structural, Mechanical 
Mechanical, and Machine 
Electrical Design and 
or Town Drafting 
Planning Building 

Services 
Hydraulics, Design and 


Heating, Drafting 

Ventilating, 

Air 

Conditioning Architectural 
and Structural 

Electrical Design 

and Electronic and Drafting, 

Design and Specifications 


Drafting and Contracts 


FIGURE 2.1 
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THE NEED FOR CURRICULUM STUDIES 


Experience dictates that any enterprise, to be successful, must obtain 
maximum feedback on its results, that is, not only to keep communication 
lines open but to make a systematic effort to optimize communication in 
both directions: input and output. Decision making, in the case of this 
study regarding curricular changes, must depend on unobstructed informa- 
tion flow, and the establishment of a decision centre. .In this context, 
Simon et al. (Simon, Smithburg and Thompson, 1950, 219-220) have stated: 

Viewing the communication process from a point in an or- 

ganization where a decision is to be made, the process has 

a twofold aspect: communications must flow to the decision 

center to provide the basis for decision, and the decision 

must be communicated from the decision center in order to 

influence other members of the organization whose coopera- 

tion must be secured to carry out the decision, 

In the area of curricular decision making, both internal and ex- 
ternal communications are essential, The former pertains to intra-insti- 
tutional information flow, the latter to communications between the 
teaching institution on the one hand, and industry and the community on 
the other. Harlacher (Harlacher, 1969, 43) has expressed this thus: 

. . . Within the college, it is necessary that channels 

of communication . .. be clear cut, so that confusion and 

duplication of effort can be avoided. Outside the college, 

it is essential that a wide variety of media be used to 

reach all segments of the college district community, JIn- 

ternal communications can be regulated and strengthened at 

their source; it is the effectiveness of external commnu- 

nications that is of vital importance to the growth of the 

entire college, both in stature and in service, 

One medium, of the “wide variety of media" mentioned by Harlacher, 
and employed in the present study, is that facet of communication which 


elicits feed-back on curriculum content from graduates of the program, 


It is shown, together with internal channels, as input obtained from a 
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pool of graduates, in Figure 2.2 below: 


CURRICULUM DESIGN AND MODIFICATION 
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FIGURE 2,2 


COMMUNICATION LOOP 


As is evident from the figure above, curriculum-relevant informa- 
tion elicited in this study, can be traced from the graduates through 
the investigator and the eae head to the advisory committee and in- 
stitute administration. The loop is closed when the flow continues back 
to the program head and his instructional staff. It is also suggested 
herein that the decision centre responsible for curriculum design and 
modification encompasses not one, but four entities whose work, in co- 
operation, will culminate in decision making. 

The need for a functional approach to curriculum design, by in- 
volving all sources capable of making contributions, such as administra- 
tors, educators, advisory committee members, employers, supervisors, and 
workers, was also recognized by Kamra who stated: 


. . . It would appear logical that the technicians who are 
employed within a given occupational field, should as a 
total group be in a position to exercise reasonable judg- 
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ments concerning the necessary elements of the subcurric- 
ulum for the training program. 


The immediate professional-level supervisors . . . should 
also . . . be able to exercise reasonable judgments con- 
cerning the elements of training curriculum necessary for 
generalizability of training, within their individual op- 
erations, 


- . . An expectation the college has from the advisory 
committee members is that they advise the college con- 
cerning the innovative trends in the particular occupa- 
€ional fields. 2.4 


. . . The instructors teaching in a given occupational 
curriculum should be able to identify the needed elements 
of training considered to be necessary by the industry 
information groups (advisory members, supervisors, and 
technicians). To these elements they may add their own 
inputs, perceived by them to be of importance in individ- 
ualizing instruction and exercising individual expertise. 


(Kamra, 1971, 63-64) 
Schill and Arnold, who conducted an exhaustive curriculum study 
for six technologies, have concluded that 


. « . AS education more adequately fulfills its function, 
it in itself changes industry, thus compounding previous 
changes ..< Therefore, wit) isvassumed) 0), “that providing 
more precisely for the educational needs of the techni- 
cian may have a desirable role in forthcoming innovations 


in industry. 
(Schill and Arnold, 1965, 4) 


They also have given due consideration to a number of logical sources for 


curriculum-relevant input, as apparent from the following remarks: 


Use of [technically oriented] kinds of management person= 
nel assures the study of respondents who are qualified to 
assess the relationship of curricular choices to the job 
functions of the technicians. .. 


Various groups and individuals have been assumed to have 
legitimate concern for and understanding of curricular 
problems for the different areas of education, Three of 
the groups which logically present themselves as parties 
concerned with the education of technicians are (1) the 
technicians themselves, (2) the pedagogical, engineering, 
and other participating staffs of universities and col- 
leges, and (3) the companies employing the technicians, 
or more specifically, technically qualified management 
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personnel of these companies, 


The translation of required skills and abilities into a 
curriculum becomes a subjective matter in most cases. .. 
The problem at hand is to establish an empirical basis on 
which more accurate decisions concerning curriculum con- 
tent in technical education can be made prior to the in- 
stitution of training programs, 

(Ibid., 8-9) 


Catalanello and Kirkpatrick reported in the Training and Develop- 
ment Journal on a research study in the area of trainee job performance 
as related to their educational experiences, and found that a vacuum 
existed in the field of research studies concerned with determining and 
analyzing current techniques used by business, industry, and government 
in the evaluation of ticuitan Srotniie programs. They concluded that meth- 
ods to evaluate training programs are still in their infancy, 

(Catalanello et al., 1968) 

Rowlett, concerned with “Combatting obsolescence in drafting in- 
struction", suggested a new approach to closing the gap between drafting 
instruction and the practice of drafting in industry, involving Sineee 
cooperation between educational institutions and industry. By assessing 
existing educational practice in drafting, he showed that a significant 
gap existed between the character and nature of drafting instruction and 
the way in which it is practised in industry, Pointing to the need for 
research and experimentation in teaching technique and curricula, Rowlett 
suggested that a more active partnership be formed between teacher train- 
ing institutions and the drafting rooms of industry. 

(Rowlett, 1967) 

From the literature surveyed it has been found that research done 
in the area of engineering design and drafting, to date, was largely of 


general scope, such as reported by Lipsack (Lipsack, 1968) who, as a 
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result of his study, did not go beyond listing job descriptions and 

qualifications for five levels, i.e., tracer/beginner, detailer, layout 

artist, checker, and design draftsman (excluding the first mentioned, 

approximately comparable with the levels of certification of - drafting 

- technician, senior technician, technologist, senior technologist), 

and predicting that the increasing application of improved draft assist- 
ing devices will make beginning level draftsmen less profitable, per- 

haps unnnecessary. 

Muchemone especifice yresearchiis needed, and it wis evident from 
the foregoing that to keep an existing technology program viable, up- 
to-date, and answering fe requirements of industry and of the tech- 
nologists themselves, periodic studies are required which will pro- 
vide input to the educational institutions from the exterior sources 


concerned, 
METHODS OF PAST RESEARCH 


As previously stated, no in depth follow-up studies of engineer- 
ing design and drafting technology graduates could be identified in the 
literature available to this investigator (sources at the University of 
Alberta and the Northern Alberta Institute of Technology). However, it 
was found that some studies done in other fields were valuable in pro- 
viding guidance to the present study. It will be shown in this section 
of the chapter how some of these studies used methods of data collec- 
tion different from those applied by this researcher, while others 
suggested a probably superior method of elicitation of the responses 


sought. 
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In 1965, Werner Steinbach (Steinbach, 1965) initiated a research 
project with the objective of reorganizing a three-year technical col- 
lege course for higher technicians (Ingenieur-Schule) by ascertaining 
how to raise the standard of instruction without prolonging the training 
period. The procedure employed involved 25 experimental classes (725 
students) and 20 control classes (568 students). A whole series of new 
ideas was to be tried out in the experimental classes: more precise and 
detailed curricula, regrouping of subjects, more thorough instruction in 
basic subjects, extensive use of audio-visual aids, programmed instruc- 
tion, increasing the length of each semester, and decreasing the weekly 
number of lessons so as one increase the time available for individual 
study. At the same time, instruction was to be given according to the 
usual syllabi and methods in the control classes. Aside from using ex- 
perimental and control classes during the period of instruction, employ- 
ers were to be surveyed six to twelve months after the appointment of a 
young higher technician (= technologist), to ascertain his immediate 
supervisor's assessment of his qualifications. These data were to be 
used in determining future curricular decision making, Steinbach's 
approach clearly belongs with experimental research, and may constitute 
a very worth-while strategy in circumstances permitting comparisons over 


a long period of time (four years as in the case of that study). 


A study aimed at obtaining responses relevant to secretarial 
skills, indirectly following up on graduates from the Northern Alberta 
Institute of Technology, was carried out by Mrs. O'neil (O'neil, 1968). 
The survey by questionnaire was limited to employers; no attempt was 


made to gauge the opinions of the graduates themselves, and the research 
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design with the results, reported on 18 pages, lacked the sophistication 
normally expected from such a project. It was decided, therefore, by 
this investigator, not to use that study as a model, 

Among follow-up studies of technology graduates is that of grad- 
uates of gas technology, conducted by Horace Ottley (Ottley, 1973; Bryce 
and Ottley, 1973). In that case the researcher chose to use a question- 
naire for data collection over the method of conducting structured inter- 
views because the latter method is " .. . extremely time consuming and 
the researcher may have to be content with a relatively small sample of 
his population" (Bryce and Ottley, 1973, 25), Yet the authors concede 
that mailed quéstionnaires aoe getting exceedingly more unpopular with 
those who are becoming increasingly exposed to them, To obtain results 
for that particular study, Mr. Ottley was, indeed, forced to resort 
to several reminders (Ibid., 10, 34-35), eventually yielding responses 
from 75 percent of the graduates and 85 percent of the supervisors (Ibid, 
27). Although these saute, ote may be deemed quite acceptable, it was 
only after direct communication with the respondents by an undisclosed 
number of telephone calls and personal visits to the companies concerned 
(Ibid., 26) that the researcher could obtain the data he needed. 

For the purposes of his research, this writer has decided against 
the mailed questionnaire as the principal. research instrument. In a 
previous study done by him in the winter of 1975/76, to obtain industry 
responses regarding a new, planned curriculum for mapping technologists, 
he too found that appeals by mail often go unheeded until a more person- 
al contact is made. 

A study done in Ontario (Summers, 1969) had as its purpose the 


establishment of an empirical basis upon which to evaluate the relat- 
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edness of an existing drafting curriculum to present industrial trends, 
so as to isolate course content to be retained or discarded, and to 
establish the areas where emphasis should be placed. (The curriculum in 
question was not engineering design and drafting technology, but a high 
school vocational education course.) A questionnaire was used, the first 
part of which was concerned with present course content used by undefin- 
ed technical schools in Ontario, Knowledges and operational skills were 
classified under two headings: importance (very-quite-fairly-little or 
no) and use (constantly-frequently—~infrequently-never). The second 
part of the instrument elicited information on type of drafting done; 
main catalogues and eee Gee to; and various personal data and 
career perceptions, Part I of the questionnaire yielded opinion data on 
the importance and frequency of 42 knowledge areas or skills and tech- 
niques. The report did not show statistical analysis of data. Part II 
corroborated the assumption that “mechanical draftsmen" specialize in a 
eee variety of engineering fields, ood identified these areas. Among 
his conclusions, the investigator stated that, generally, not enough 
liaison exists between industry and educational institutions, and urged 
that this situation be rectified in the interest of useful and worth- 
while education. Mr. Summers did not comment on the difficulties en- 
ommesed with questionnaire-type data collection. 

This investigator then turned to studies utilizing the Q-sort 
technique or an adaptation of the same, The importance of technique per 
se has been emphasized by Haines (Haines, 1966, 44) who stated: 

Occupational analysis should be used more frequently than 

it has been, but considerable emphasis needs to be placed 

upon the refinement of procedures , . . . Increased use and 


refinement of usable techniques are a prime need if train- 
ing... is to meet the current challenges. 
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In reporting on the Q-sort technique for group measures, Morsh 
(Morsh, 1955, 390-395) proposed a method of placing test items on sep- 
arate cards, to be sorted hy the respondent into a specified number of 
stacks, according to his opinion, and only a specified number of cards 
was to be placed in each stack so as to conform to a normal curve. The 
relationship between any two stacks could then be determined in terms 
of a correlation coefficient. 

This, the original type of a Q-sort, or forced sort, was found 
not fully applicable in group use when applied to curricular research, 
by Schill (Schill, 1966, 19-20) who stated that, since it could not be 
assumed that all eee to a curriculum study had equal knowledge 
of all card content, normal distribution was not applicable, and that 
an unforced sort (= no specified number of cards per stack) was pref- 
erable in that case due to its ease of analysis. 

The same author (Schill, 1961, 178-184) had previously used the 
unforced sort for determining curriculum content in a ae of electron- 
ics technicians in California industries, when through the use of 
Kendall's coefficient of concordance it was shown that technicians 
agreed at the 1 percent level in their sortings. 

Perhaps the most extensive of that researcher's studies, aimed 
at isolating a common core curriculum for six technologies, and employ- 
ing a modified version of the Q-sort, was carried out in collaboration 
with Arnold (Schill and Arnold, 1965). Again the unforced sort was used 
because one group of cards was totally unrelated to the knowledges of 
all respondents. Therefore, the normal distribution was not possible to 
obtain meaningful responses from the respondents. 


In describing the general methodology of the study, the authors 
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stated (Ibid., 9-10): 

One of the basic concerns of the project was to be as re- 

presentative of the industries and their personnel as 

possible within the monetary and time limits of this 

study. To give representation, it was necessary to have 

randomly~selected technicians from randomly-selected in- | 

dustries. It was reasoned that many supervisory personnel 

are in key positions to know what industry needs and de- 

sires in technical competencies, assuming that these su- 

pervisory personnel are hired or promoted on the basis of 

Capability to understand broader relationships and on 

knowledge of and concern for industry-wide and company 

objectives. .... 

Petruk (Petruk, 1967) also used a modified card sort for the pur- 
pose of assessing technical qualifications. In that study an experimen- 
tal group and a control group were used, and between-groups and within- 
groups analyses were performed, 

Hovis (Hovis, 1969) used both questionnaire and card sort for the 
purpose of determining an empirical basis upon which more accurate de- 
cisions concerning the preparation of recreation personnel could be made 
in establishing and revising programs for recreation education. Of 481 
full-time professionals working in seven large Western U. S. municipal 
recreation departments, 359 received a survey questionnaire which was 
completed by 295 respondents. The questionnaire invited information on 
personal history, professional activity, and promotional considerations. 
In personal follow-up interviews, 79 of these completed a card sort of 
117 items, consisting of course descriptions covering a wide range of 
academic content, designed to determine what skills and knowledges were 
deemed most important in performing different functions. From the study 
emerged the identification of a number of factors related to curriculum 
design, such as a necessary core curriculum, specialized curricula for 


supervision and leadership, and for administration, and the timing in 


transmitting skills and knowledges. The card sort technique utilized in 
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this study was found to be an instrument well chosen for the purpose, 
and said to provide a tool with which to review curricular needs on an 
ongoing and systematic basis. Moreover, Hovis found significant differ- 
ences between the admininistrators*t and the supervisors’ and leaders' 
responses to almost one-third of the sort cards tested, thereby provid- 
ing evidence that the card sort technique was a potentially ueecal meth- 
od in comparing group responses, one with another. 

In a study whose objective was to develop a model for testing 
curriculum-relevant information flow to a decision centre, Kamra (Kamra 
1971), in testing the model, derived measurements by the application of 
an unforced card sort geen 168 cards listing curricular items of 
one specific technology (chemical technology at the Northern Alberta 
Institute of ectmolaeyy: administered to 14 advisory committee members, 
14 supervisors, and 39 technicians, as well as to 15 instructors in 
chemical technology. Kamra, also, found the modified Q-sort technique a 
useful tool for the elicitation of curriculum-relevant opinions, 

Another study conducted at the Northern Alberta Institute of 
Technology, utilizing an unforced sort of 190 cards, each with an occu- 
pational behaviour listed, was conducted by J. A. Want and other members 
of the curriculum evaluation sub-committee on Telecommunications Tech- 
nology (Want, 1974). This card sort was completed by technicians and 
their immediate supervisors, by advisors and technology instructors, It 
was found that the technicians had judged 77 of the 190 items, i.e., 
40.5 percent, as presently not required on the job. A list of these re- 
jected items was then presented to the advisory committee of that tech- 
nology for consideration. It was, however, also established that the 


immediate supervisors felt that their technicians actually required an 
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even narrower set of skills than the men said they required. 


SUMMARY OF PAST RESEARCH 


Comprehensive studies conducted over a prolonged period of time, 
such as that by Steinbach (p. 27), are desirable because the validity of 
their results has been time-tested. It may not always be possible for 
an individual institute to undertake research on that scale, or it may 
be seeking more readily available answers. 

Research, utilizing mailed questionnaires, of the varying types 
used by O'neil, Ottley, and Summers (pp. 27-29), has shown built-in 
weaknesses, especially in the phase of data collection. 

The forced type of Q-sort method of Morsh (p. 30) is not designed 
for use with curriculum validation studies, whereas the unforced type, 
pioneered by Schill, and again used by Schill and Arnold (pp. 30-31) was 
also found useful in studies undertaken by Petruk, Hovis (p. 31), Kamra, 
and Want (p. 32). 

Research methodology directed at obtaining valid and reliable data 
based on the perceptions of curriculum content by practitioners in the 
field, has been shown to be well served by a modified, unforced Q-sort 
technique. It was, therefore, that this investigator chose to use that 


method for the principal instrument in his own study. 
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Ch Ate teh. 9 
WELLS AOD p| LUE) 


GENERAL 


This chapter describes the research methodology used in this study, 
and includes descriptions of the design, the instrumentation employed, 
revisions and the pilot study, assumptions and hypotheses, the popula- 


tion and sample selection, the collection of data and data analysis. 
DESIGN OF THE STUDY 


The sequential pattern of the research activities connected. with 
this study followed a modified version of Wiersma's paradigm, as illus- 


trated hereunder: 


Identification of the problem: curriculum relevance 


= Existing curriculum content} Assumptions; questions to be answered | 
Identification of necessary data... 7 ee 


Development of Development of 
| Questionnaire | Interview 


Preliminary 
card sort 


a 
Final card sort 
— Data collection tid | 


and related theory 


ee 


Existing body of knowledge 


ee Summarizing results: conclusions recommendations 
Curriculum revision | 


FIGURE 3,1 
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INSTRUMENTATION 


The data used in this study were obtained through the use of three 
instruments, viz., 
(1) an unforced, modified Q-sort, as described in Chapter 2, pp. 29 to 
Soanerein,§ ra, copysof which appears: in)./4 <1. <1. 4). APPENDIX D 
(2) a brief questionnaire for the purpose of correlating a ene de- 
rived from the card sort with personal and employment data of the 
ee as shown in Detter thw Lieve fe cad cet hepele tie Weds E IGND) EX, 
(3) a focused interview designed to elicit additional perceptions of 
desirable but absent ‘curriculum content, and to provide informa- 
tion on professional membership status, promotional opportunities, 


and supervisory and/or drafting activities ..... . APPENDIX F 


Of these three instruments, the modified Q-sort represented the 
principal one. Four identical decks of cards were prepared to allow 
simultaneous administration of the same to up to four respondents. A 
deck of cards consisted of 278 curriculum items, representing a wide 
range of knowledges and skills taken from the course outlines of the 
two-year Engineering Design and Drafting Technology program at N.A.I.T., 
with some additional items derived from the calendar descriptions of the 
equivalent program of the Southern Alberta Institute of Technology, and, 


with respect to cartography, of Algonquin College. 
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REVISION OF THE CARD SORT AND PILOT STUDY 


The card sort, originally numbering 271 items, was submitted to a 
panel of experts composed of 5 drafting instructors at N.A.I.T. Using a 
comment form (Appendix G), the experts either approved of items, re- 
marking "leave as is", or suggested changes or deletions. All of these 
changes were included in the reyised version of this instrument. 

It was anticipated that following the scrutiny by the experts the 
number of card items would decrease. It was found, however, that the 
opposite occurred, resulting in 278 cards for the final sort. 

As an ultimate step leading to possible revision of card content and 
methodology, a pilot study was undertaken in the spring of 1976, when 
the sort was administered to ten instructors of Engineering Design and 
Drafting and one instructor of Related Subjects at N.A.I.T. In analyz- 
ing the results of the pilot sort, it was found that the instrument 
could be used unchanged with the sample to elicit the data sought by 


this study. 
ASSUMPTIONS AND HYPOTHESES 


The following assumptions were made relative to this study: 

4M The opinions expressed by the supervisory group of graduates would 
be the most valid measure of the relative importance of the skills 
and knowledges required for successful employment. 

ike The card sorts of the instructors would be a ae ea reflection of 


the relative importance they place on the skills and knowledges in 


this study when preparing students for engineering design and draft- 


ing careers. 
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Graduates are familiar with, and will correctly interpret the mean- 
ing of all card statements. 

Card choices made by the respondents are valid empirical expressions 
of their judgment, 

The presence of the researcher has not unduly influenced the respon- 


ses of the respondents. 


In most instances, hypotheses were stated in the directional form. 


. Hypotheses were based -on the literature reviewed, and on the 


experfence ef the researcher as an educator in engineering design 
and drafting technology, 


Hypotheses are numbered consecutively hereunder, and are referred to 


by these numbers in the following chapters. 


1-6 ABSTRACTION VS. NEUTRALITY AND APPLICATION ITEMS: 


Of the 278 items, the researcher classified 64 as abstract defini- 


tions of knowledge, 97 as neutral (middle of the scale from abstraction 


to application 4erandi il irvasgpractical application, as detailed ‘by item 


number in Appendix H. 


It was hypothesized that: 

Proportionately more instructors will rank abstraction items higher 
than will all graduates. 

Proportionately more instructors will rank abstraction items higher 
than will graduates in the supervisory group. 

Proportionately more instructors will rank abstraction items higher 
than will graduates in the supervisee group. 

Proportionately more supervisors will rank abstraction items higher 


than will graduates in the supervisee group. 
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Proportionately more graduates with four or more years of experience 
by employment will rank more abstraction items higher than will 
graduates with three or fewer years of experience. 

Application items will carry consistently higher rank than neutral 


or abstraction items. 


7-11 BY FIELDS OF SPECIALIZATION: 


All 60 responding graduates were grouped by their primary fields of 


specialization (Appendix L), and card items were classified as to their 


importance to these specializations (Appendix J). 


105 


3B 


It was hypothesized dite: 

Proportionately more graduates working in the civil/municipal area 
will rank items listed higher than will graduates in other fields 
of pechS 11nu tiene 

Proportionately more graduates working in the electrical/electronic 
area will rank items listed higher ne will graduates in other 
fields of specialization. 

Proportionately more graduates working in the mechanical area will 
rank items listed higher than will graduates in other fields of 
specialization. 

Proportionately more graduates working in the structural area will 
rank items listed higher than will graduates in other fields of 
specialization. 

Proportionately more graduates working in the topographic area will 
rank items listed higher than will graduates in other fields of 


specialization. 
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12-15 IDENTIFYING THE CORE CURRICULUM: 

Card items deemed by educators to constitute curriculum content 

common to all fields of specialization were isolated (Appendix K). 

It was hypothesized that; 

12. There is no significant difference in perception between instruc- 
tors and all graduates relative to agreement on knowledges and 
skills common to all fields of specialization. 

13. There is no significant difference in perception between instruc- 
tors and supervisors relative to agreement on knowledges and skills 
common to all fields of specialization. 

14. There is no sienifieady difference in perception between instruc- 
tors and supervisees relative to agreement on knowledges and skills 
common to all fields of specialization. 

15. There is no significant difference in perception between super- 
visors and supervisees relative to agreement on knowledges and 


skills common to all fields of specialization. 


I addition to the testing of hypotheses, as enumerated from 1 to 
15 above, rank order by frequency was tabulated as shown in Table 4.16 


and comprising the following response categories: 


16. Items judged "essential". 
17. Items judged "essential" and "related", in combination. 
18. Items judged "related" and "somewhat related", in combination. 


19. Items judged "unrelated". 
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POPULATION AND SAMPLE 


As stated in Chapter 1, p. 10, herein, the population of this study 
consists of all graduates of the Engineering Design and Drafting Tech- 
nology (previously titled Drafting Technology) program at N.A.I.T. since 
1965, to which the results of this study may be generalizable. During 
this period, f.e., from June, 1965 to June 1976, both inclusive, 274 
graduates from the program were awarded their diplomas in technology. 
Of these 274 graduates, 136 could Be identified by place of employment 


or residence. Of these a sample of 60 were contacted. 
COLLECTION OF DATA 


The research instruments were administered to 11 N.A.1I.T. instruc- 
tors in June, 1976, and to 60 graduates during the months of July and 
August, 1976. Combined sessfons for the performance of the card sort, 
completion of the questionnaire, and conducting of the interview were 
held by appointment with individuals or groups numbering from 2 to 4 re- 
spondents. The duration of these sessions varied from 60 to 80 minutes 
each. After the completion of such sessions, the investigator entered 
the results of the card sort in a check list (Appendix M) for subsequent 
use in statistical analysis. 

The respondents were instructed to sort the cards into four piles 


according to their work experience, as follows: 


(1) "Essential" - knowledges and skills required in daily work. 
(2) "Related" <- necessary background knowledge, skill or activity, of 


frequent application. 
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(3) "Semewhat related” - gaod to knew, but eccurring less frequently 
than (2) above, 
(4) "Unrelated" — net required er encountered in respondent's field of 


specialization, 


DATA ANALYSIS 


Data compilation was performed using the CDC 6400 KRONOS 2.1.2/420 
computer system at N.A,I,T. 

It was decided to use the value of ten per cent difference as being 
satisfactory in oe ete the number of elements placed in the same 
category by different groups. 

The following example will illustrate the procedure: 

In table 4.1, page 43, the differences in columns "Essential" and 
“Somewhat related" are 17.5 <,08,4-+5 931 -and 25.4°=.21.56 = 3.8; 9.1 and 
3.8 being lower than 102, these qirreventee are judged as insignificant. 
In columns "Related" and "Unrelated", the differences are 28.4 - 11.3 = 
19S) and 30.826.) = 30.0 respectively; 19.1 and 30.0 each are higher 


than 10%, therefore these differences are judged as significant. 
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CHAPTER 4 


ANAL YS. I SenOiPo DATA 


This chapter 


the data, 


Cy, 


(2) 


(3) 


(4) 


(A) 


(8) 


(C) 


() 


GENERAL 


is concerned with the presentation and discussion of 


Four groups are compared in this chapter: 


instructors, 
graduates in 
graduates in 
all graduate 


The data are 


“supervisory positions, 


non-supervisory ("supervisee") positions, 
respondents. 


examined under the following headings: 


Abstraction vs. neutrality and application items 


(hypotheses 1 - 6), 


Comparisons by fields of specialization 


(hypotheses 7 - 11), 


Identification of the core curriculum 


(hypotheses 12 - 15), 


Rank order of importance by frequency. 


in tables 4.1 to. 4, lo.8 thesbirstaiumben inecach cel lercetihe pro- 


duct of the actual frequency multiplied by the number of items, while 


the number in parenthesis is the corresponding percentage. In the ex- 


planations following the tables, reference its made to the differences 


in percentage of twe groups, items, or - fields of specialization (as 


illustrated by the example given on page 41, 
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(A) ABSTRACTION VS, NEUTRALITY AND APPLICATION ITEMS 

It was expected that, generally, application items of the curric- 
ulum, i.e. "hands<on" items, would carry consistently higher rank in the 
choices of respondents than would neutral or abstraction items. 

Hypotheses 1 to 6 were tested to obtain valid data on how the three 
groups of respondents - Mimstructors, supervisors and supervisees (and 
the latter two combined) - compared in their perceptions. 

For this purpose the total of 278 items was classified under the 
three appropriate headings (Abstraction, Neutral, Application), as 


listed in Appendix H and as indicated on page 37 of this study. 


The following results were obtained: 


HYPOTHESIS 1: PROPORTIONATELY MORE INSTRUCTORS (n = 11) WILL RANK 


ABSTRACTION ITEMS HIGHER THAN WILL ALL GRADUATES (n = 60). 


TABLE 4.1 Instructors vs. all graduates responses on abstract items 


SOMEWHAT | 
ESSENTIAL RELATED RELATED UNRELATED » 


INSTRUCTORS PLS CLTES 2080 (2604) O20 25 74) 2056 (28.27 7 5: 0050) 


GRADUATES SVAN OR i WOR (Gules) eval (PDUGG)) Masks) (aI) SILO) (CU elaje(0)) 


71454 (0988) +645, °G.4.0) 12023. 0(22..2) 2493 (54.0) 4615 (100.0) 


In the ranking of were Heel ens item responses by instructors 
and all graduates were significantly different in the "related" Cie a) 
and in the "unrelated" (30.0%) areas, based on the previously stated 
criteria. No significant difference was found in the "essential" (9.1%) 


and "somewhat related" (3.8%) areas. 
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HYPOTHESIS 2:3 PROPORT TONATELY MORE INSTRUCTORS (n = 11) WILL RANK 
ABSTRACTION ITEMS HIGHER THAN WILL GRADUATES IN THE SUPERVISORY GROUP 
(a = 20) 


FABLE 42 Instructers ys. supervisors responses on abstract items 


SOMEWHAT 
ESSENTIAL RELATED RELATED UNRELATED 


INSTRUCTORS LASS GH ASSY PACS (CAE AA) AN Sb AN (GUSy SUE 5 PACS AGUS} 37h) 75 CLOOK.O) 


SUPERVISORS TES Oia elCG lac) ez Can Cle) MOU C5 los) mei O On GLO OO) 


28k (Gere i389) (GUS) 4655237) 8 77 (4355) 2015s LOOK 0) P 


This hypothesis was rejected in the "essential" (5.3%) and in the 
fNeome what. relaten!. “3567) “areas. -ebutl was’ ’contdtmed. an whe virelated” 


GLa w7)5 andesite the “unrelated” (33'.07)\-aréas. 


HYPOTHESIS 3: .. PROPORTIONATELY MORE INSTRUCTORS (n = 11) WILL RANK 
ABSTRACTION ITEMS HIGHER THAN WILL GRADUATES IN THE SUPERVISEE GROUP 
(n = 40) 


TABLE 4.3 Instructors vs. supervisees responses on abstract items 


SOMEWHAT 
ESSENTIAL RELATED RELATED UNRELATED 


INSTRUCTORS LZ Sis Cire, eee OS an 2S 4) eel 2a O25) 54)) ee 2 Onan CZ8 7075) TAS (HOO) 


SUPERVISEES PO COG) 200 MOONS): w Sobrt2i. oy 1Ol6 (62.2) 2600 Je100) 


295.» (08,9) uch5 941349) ef 40n (223) D824 (S459) —433254(100) 


There is a noted difference between the two groups in the ranking 
of abstraction items in the "essential" (11.0%), "related" (18.6%) and 


"unrelated" (33.5%) areas, but not. in the "somewhat related" (3.92) 


area. 
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HYPOTHESIS 4; PROPORTIONATELY MORE SUPERVISORS (n = 20) WILL RANK 
ABSTRACTION ITEMS HIGHER THAN WILL SUPERVISEES (nm & 40) 


TABLE 4,4 Supervisers vs. superyisees responses on abstract items 


SOMEWHAT 


ESSENTIAL RELATED RELATED 


SUPERVISORS dE) (CUZ AA) TUSK XGWAL Ss) iis} (CAL fs)) 612 Ole) 1300 (100.0) 


SUPERVISEES 10) COGS a) i256) (O98) = 5561s) G16 (62,2) 2600 (100.0) 


329—(08.4)> 442 (13) 84 eee 6)) 2288 15857) 3900 (100.0) 


In the ranking of abstraction items, no appreciable difference was 
found iw the “essential! (5.77), “related" (4.52) and “somewhat related” 
(0,54) areas, white in the “unrelated (10.572) area the criterion of 107% 


was just barely met. 


PYPOLRES TS 25.5 PROPORTIONATELY MORE GRADUATES WITH FOUR OR MORE YEARS 
OF EXPERIENCE BY EMPLOYMENT (m = 25) WILL RANK MORE ABSTRACTION ITEMS 
HIGHER THAN GRADUATES WITH THREE OR FEWER YEARS OF EXPERIENCE (m = 35) 


TABLE 4.5 Graduates with four or more vs. graduates 
with three or fewer years of experience 


SOMEWHAT 
ESSENTIAL RELATED RELATED UNRELATED 


4 YEARS OR MORE: 191500118)" 7195 422.0), 317" (1975) O22 G1) LOZ ClLOUnO) 


3. YEARS. OR ESS <138' (06.1) 92247 (20K9) =$242(23.0)) 1366 (60.0) 42275, 00.0) 


329: '€CO8.4)9442 CE1.3)2 0841. C2U26)99 2288 (S8-57)43900'/( 100.0) 


No significant difference was found in the ranking of abstraction 
items, The item responses by the two groups of graduates differed only 
as follows 1) Nessenttal": 5.7%, “related": g1317,. “somewhat srelated": 


54,9  mureiated <= 13%... )cne hypothests has been=rejected . 
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HYPOTHESES: 627 ‘APPLICATION ITEMS (n = 118) WILL CARRY CONSISTENTLY 
HIGHER RANK THAN NEUTRAL OR ABSTRACTION ETEMS (n= 1640) 


TABLE 4.6 Application vs. neutral and abstraction items 
ag perceived by all respondents 


SOMEWHAT 
ESSENTIAL RELATED RELATED UNRELATED 


APPLICATION 


ITEMS LST (2275S) ea 3 Oma Civic) 3 8 (2 cl) ae SOC Bi.) 8236 (100.0) 


ABSTRACT AND 
NEUTRAL ITEMS 


2 Ss) (LPS) SAE GG) ASO) (BRA) VE (CASig5)) UOTE KO sp) | 


656 GAA) S24 Gs 8) e032 (22 9) 53907 (4659) © 11502 G00soD 


There is no significant difference between the two groups of items. 


The hypothesis is rejected. The item responses differed as follows: 


Nessentia WM Thl8.4/,, 00 related Yr. 67, .e somewhat related": 1V6Z7 ye "un- 
related"; 8.2%; therefore, all below the criterion of 10% previously 
stated. 


The findings suggest that, when considering the total sample, close 
to equal value is placed in application or "hands on" items of the 
curriculum as in abstract and neutral items. When comparing the groups 
of respondents, it was shown that years of experience did little to in- 
fluence the choice of abstraction items as essential to the job and, 
therefore, to the curriculum. This was evidenced by similar values 
assigned by instructors and by all graduates regarding items deemed 
essential. This was also shown by the closely similar values assigned 
by supervisors as compared with those assigned by supervisees, and by 
the similar values assigned by graduates with longer spans of experience 


and those with shorter spans of experience. This may be interpreted to 
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mean that, within the time range of employment of graduates (which in 
no case exceeded eleyen years), and regardless of the wider scope of 
duties and responsibilities ef some of the respondents, items of an 
abstract nature were seen as equally important by most ener” 

The conclusions drawn from these results will be reported on in 


Chapter 3, page 60 if. 


(B) COMPARISONS BY FIELDS OF SPECIALIZATION 


To identify curricular items and areas of particular importance to - 


practitioners in certain fields of engineering specialization, with a 
view to specialty courses mandatory for all students as well as to the 
offering of electives, aia responding graduates (n = 60) were grouped 
by their primary fields of specialization (Civil/Municipal n = 20, 
Electrical/Electronic n = 13, Mechanicalgna= 4140 “Structural in-="85. and 


Topographic n = 8), as listed in Appendix L. 


For each cf-these’ five fields of specialization, the! researcher 
isolated a number of card items (Appendix J), hypothesizing that, in 
each instance, proportionately more graduates working in that field of 
specialization would-orank. the. /speciaLtiy«ditems-seLectedhigher than 


would graduates in other fields of specialization. 


The following results were obtained: 
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HYPOTHESIS 7: PROPORTIONATELY MORE GRADUATES WORKING IN THE 
CIVIL/MUNICIPAL AREA (n = 20) WILL RANK ITEMS 006-026, 033-037, 
039-041, 186-202, 229-240 and 248-251 HIGHER THAN WILL GRADUATES 


IN OTHER FIELDS OF SPECIALIZATION (n = 40) 


TABLE 4,7 Civil/Municipal vs, other fields 


SOMEWHAT 
ESSENTIAL RELATED RELATED UNRELATED 


CLVEE/MUNTCERATS S49 62852) SliG5 CUS .5)) merce nGl/7. 0) edo a (Hla) se 40 lOO. O) 


OTHER FIELDS S39 RES) S564 a) OO Ore C2 4)4) i (47>) 243 OM CLOOL 0) 


CSS CS) eo 2o CLG Oem ole/ 22.0) LOO 2en(45)55) iemesi2 Om COO). 0) 


There is a difference between the two groups in the "essential" 
areqg Cha. 54) whittle can Hall Jother | areas. G'relatea' = 1.17. somewhat 
related": 7.4%, "unrelated": 6.0%) no significant difference - in terms 


of the accepted criterion of 10% - was found. 


HYPOTHESIS 8: PROPORTIONATELY MORE GRADUATES WORKING IN _ THE 
ELECTRICAL/ELECTRONIC AREA (n = 13) WILL RANK ITEMS 012-018, 101-107, 
151-161 and 229-240 HIGHER THAN WILL GRADUATES IN OTHER FIELDS 


OF SPECIALIZATION ( = 47) 
TABLE 4.8 Electrical/Electronic vs. other fields 


SOMEWHAT 
ESSENTIAL RELATED RELATED UNRELATED 


ELECTRICAL / Sile( G63), C9 GS) LOS C255 )ere 2455 C50le9)) 481 (100.0) 
ELECTRONIC 


OTHER FIELDS 69) GOA<0)5 3127-5(07'.3)) 317 (8.2) 1226.07 055) 2.739: (00-6) 


128, (ODO) 296 (O08. 8) e425 LIS a Tava (66.5) 92220560050) 
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No substantial difference was noted in the ranking of "essential" 
(8.3%), "related" (.0Z) and "somewhat related" (4.3%) response items. 
A noted difference was found in the judging of items classified as 


"unrelated" (19.6%). 


HYPOTHESIS: 9: PROPORTIONATELY MORE GRADUATES WORKING IN THE 
MECHANICAL AREA (m = 11) WILL RANK ITEMS 006-018, 084-100, 252-260 and 
269-278 HIGHER THAN WILL GRADUATES IN OTHER FIELDS OF SPECIALIZATION 


(n = 49) 


TABLE 4,9 Mechanical vs. other fields 


SOMEWHAT 
ESSENTIAL RELATED RELATED UNRELATED 


MECHANICAL 208) (GB454)) 42.2355) ee 48a C2454) iO Nay) 605 (100.0) 


OTHER FIELDS WG (eso) AG (GED) SHAD (AOR) OA, (5842) — PASS! (CUO) 


GO4 (12-2) ©3868 1158) 6697 (2103) 18174(54-.9) 3300. (100.0) 


Substantial differences were established when comparing the two 


groups' item responses’ in the “essential (27.1%), -“related" (14.47) 


and "unrelated" (45.5%) areas. There was little disagreement in the 
"somewhat related" (4.0%) area of item responses. 
HYPOTHESTS (10: PROPORTIONATELY MORE GRADUATES WORKING IN _ THE 


STRUCTURAL AREA (mn = 8) WILL RANK ITEMS 039-041, 108-150 and 248-268 


HIGHER THAN WILL GRADUATES IN OTHER FIELDS OF SPECIALIZATION (@ = 52). 
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TABLE 4.10 Structural vs, other fields 


SOMEWHAT 
ESSENTIAL RELATED RELATED - UNRELATED 


STRUCTURAL DOR (ANES) ee LORE CZ O20) lel C20..9)) Ssh (GE 53) 536 (100.0) 


OTHER FIELDS Sie COS 29) eo Cla a emo S Ian (Zoo) aeeo) CO mS 45 45n LOMO) 


SSomGlSa5)) Moe4ul on) wa OO lO 45) 50m 46.0) 40207 (00.0) 


A high degree of disagreement was established in the extreme areas 
Oi Sacto f1,en,09 eosentdal (52-977 0and “unrelated” (33527), while 
in the more closely grouped middle areas, "related" (4.9%) and "somewhat 


related" (4,6%) the two groups showed very close agreement. 


HYPOTHESIS 11: PROPORTIONATELY MORE GRADUATES WORKING IN THE 
TOPOGRAPHIC AREA (n = 8) WILL RANK ITEMS 019-070, 253, and 264-268 


HIGHER THAN WILL GRADUATES IN OTHER FIELDS OF SPECIALIZATION (mn = 52). 


TABLE 4.11 Topographic vs. other fields 


SOMEWHAT 


NRELATED 
RELATED r 


ESSENTIAL RELATED 


TOPOGRAPHIC 94 (20.3) 53) @ui4) $9) (19.2) 5 228° 44971) 464 (100.0) 


OTHER FIELDS 573 (19.0) 507 (16.8) 658 (21.8) 1278 (42.4) 3016 (100.0) 


667 (19.1) 560 (6T1TY 747 "(21-5)" 1506.°( 43.3)" "3480 1.00.0) 


There is no significant difference between these two groups in any 
of the item response categories. The responses differed in percentage 
only as follows: "essential": 1.3%, "related": 5.4%, \ “somewhat re= 
Javed": 2.62, “unrelated: 6.72%,. The hypothesis was xejected. |The 


percentages of graduates working in the topographic field and of all 


50 


F ptelett 2Ht0 2 
on’ ; ~ 1 ig a hye 
os a) 


a A A a ee -_ 


: z a 
a te cc he 
’ ay t ae ; a 7 . t 
. all ~ Sg A eR e pee 
c ) ews ats m pak 2 a - wong ae 


§ 
i) Oe Gyo Vers ear 44,25) sr 68 Ra a uae | 


ee 


- - - ie: ai A a eo) 2 
== 7 ar | > wi oT" 
~ < * a ‘ ; - ' 
> torakd® Ta, ewrea® 1 pte -& = 
; - we 4 
rf? ) lane?’ fn — ime — arte aa 3) 2 


~ - 
A 


| 7 
tlie $00 fuvel 


I PN sda ey aa 


: Fig ¢ 4 i eT p. 
| rr oa fig etre 
i1% . . : * 

— ¥ oe etapds “pe 


: e 


ose 
Pe aw > oe 
: : 
| ore Lol \¢ f 
# = 
, cs 
: > Tae 
7 
: Fall 
4 aT. sige 
: eQe’. tt 


, hia Pris ; 
-_ Moa operas 3 aed + 
a ney 
he ety |! ae Pees Wi 
jet le pe 
ahs. fe 


others are very close in all four categories, suggesting approximately 
equal importance, or lack of importance, of all these items to all 


graduates. 


(C) IDENTIFICATION OF THE CORE CURRICULUM 


In an effort to identify the core curriculum, as perceived by all 
respondents to represent knowledges and skills common to all fields of 
specialization, the researcher isolated a number of card items, listed 
in Appendix K, and applied null hypotheses in each of the following 


four comparisons: 


HYPOTHESIS 12: THERE IS NO SIGNIFICANT DIFFERENCE IN PERCEPTION 
BETWEEN INSTRUCTORS (nm = 11) AND ALL GRADUATES (m = 60) RELATIVE TO 


AGREEMENT ON KNOWLEDGES AND SKILLS COMMON TO ALL FIELDS OF SPECIALIZATION, 
TABLE 4.12 Instructors vs. all graduates 


SOMEWHAT ae 
ESSENTIAL RELATED acpi atens UNRELATED 


INSTRUCTORS TPES 23 3) (27.29)" 139 Se PAG C256) 748 (100.0) 


GRADUATES 1007 (24.7) (16.8) 966 -7) 1419 (34.8) 4080 (100.0) 


1181 (24.5) (18.6) 1155 -9) 1595 (33.0) 4828 (100.0) 


The null hypothesis is confirmed in the area of response items 


classified as “essential (1.4%) and "somewhat related" (1.6%) while 
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with respect to items in categories "related" (11.1%) and "unrelated" 


(11.3%), the criterion of 10% has been exceeded. 


HYPOTHESIS 13: THERE IS NO SIGNIFICANT DIFFERENCE IN PERCEPTION 
BETWEEN INSTRUCTORS (nm = 11) AND SUPERVISORS (mn = 20) RELATIVE TO AGREE- 


MENT ON KNOWLEDGES AND SKILLS COMMON TO ALL FIELDS OF SPECIALIZATION, 
TABLE 4,13 Instructors vs. supervisors 


SOMEWHAT 
ESSENTIAL RELATED RELATED UNRELATED 


INSTRUCTORS Ie AOS 23) 209 BC 2th (25.5) tO @Z23n >) 748 


SUPERVISORS 4335 (3U28)e 25 5a US. (22.8) 362 (26.6) 1360 


The null hypothesis was confirmed, Item responses of instructors 


and supervisors differ only by 8.5% in the "essential" area, by 9.1% in 


"unrelated", by 2.5% in "somewhat related", and by 3.1% in "unrelated". 


HYPOTHESIS 14: THERE IS’ NO SIGNIFICANT DIFFERENCE IN PERCEPTION 
BETWEEN INSTRUCTORS (m = 11) AND SUPERVISEES (m = 40) RELATIVE TO AGREE- 


MENT ON KNOWLEDGES AND SKILLS COMMON TO ALL FIELDS OF SPECIALIZATION. 
TABLE 4.14 Instructors vs. supervisees 


. SOMEWHAT 
ESSENTIAL RELATED RELATED UNRELATED 


INSTRUCTORS 17/4, 723-3); 22095 (27.59) hoo (25703) W/O, (C2855) 748 (100.0) 


SUPERVISEES S740 (21.19) 43355015 .9)) 056 24..1)"1057 (3839) 2720 ((100..0) 


TES, (21.6) 1642 (C18. 5), 845 (24 4) 2233" (35.5) 3408 (10050) 
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There is a noted difference _between item responses classified as 
"related" (12.0Z) and "unrelated" (15.4%), But no significant difference 
in the other two areas: "essential" (2.2%) and "somewhat related" (1.2%). 
HYPOTHESIS 315: THERE ES NO S¥EGNIFICANT DIFFERENCE IN PERCEPTION 
BETWEEN SUPERVISORS ( = 20) AND SUPERVISES (n = 40) RELATIVE TO AGREE- 
MENT ON KNOWLEDGES AND SKILLS COMMON TO ALL FIELDS OF SPECIALIZATION. 


TABLE 4.15 Superyisors ys. supervisees 


SOMEWHAT 
E - 
SSENTIAL RELATED RELATED UNRELATED 


SUPERVISORS £33 (BLS) e255) CUS. 5) sl OuC22).8)m 362 EC26.6)) S60 


SUPERVISEES ia at)) Goon Glo) mmODoN (24.19) 1057 138.9) 2720 


A notable degree of disagreement existed between the two groups in 
the extreme areas-of ranking, i.e., "essential (10.7%) -and°“unrelated" 
(12.3%), while in the more closely grouped middle areas, "related" (2.92%) 


and "somewhat related" (1.3%) close agreement was indicated. 


(D) | RANK ORDER OF IMPORTANCE BY FREQUENCY 


The rank order of the frequency with which cards were selected, and 
assigned to the-four eategories frem-“essential to "unrelated", is re- 
corded on pages 54 to 59, Table 4.16. Rank order is shown for four 
groupings: "essential", combined "essential/related", combined "related 
/somewhat related", and "unrelated", (A legend is given on page 59.) 
This table is included for the benefit of the educator concerned with 
program revision. To further facilitate that person's decision making, 
tables are provided in Appendices N and 0, listing card items in numeri- 
cal order, and in Appendix D which shows the relationship to individual 


courses or subject areas, 
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TABLE 4.16 Frequency Rank Order 


ESSENTIAL 
ESSENTIAL OR RELATED 
# i Cc # og Cc 
74 65 * 78 69 * 
78 62 * iB: 68 * 
7 61 * 74 68 * 
73 59 * w3 65 * 
79 47 * 72 63 * 
72 44 * 245 61 * 
bs) 44 * 79 58 * 
245 42 * 20 Bi. CF 
20 40 Cr 41 be GST 
Ze 39 CE 250 56 MST 
41 39 GST. 49 59 T 
23 38 Cr 169 yD) * 
19 34 CT ris 54 * 
22 33 Cr 20 D3 CL 
87 33 M 205 Be * 
253 33a MST 19 52 CT 
49 a2 Ws 203 52 * 
83 32 * 25 SOEACE 
204 5 * 83 50 * 
23 21 CT 187 48 C 
203 31 * 188 48 G 
205 a8 * 204 48 * 
40 30 Cat 82 47 * 
82 30 * 210 47 * 
210 30 * 42 46 At 
24 29 CE gal 46 * 
86 29 M 206 45 * 
187 29 G 212 45 * 
188 29 C 22, 44 Ci 
206 29 * 23 44 Cr 
55 28 f 166 44 * 
189 28 C 173 44 * 
200 28 c 189 44 G 
26 vay) CT 80 43 * 
169 ra * 268 43 oh 
199 oii a 26 42 CF 
201 Zt G 44 Wi al 
88 26 ™M rey 42 * 
17m 26 * 266 42 Sh 
54 fae T 56 UR a AR 
Wi 25 * 37 4058 Cl 
192 25 c 40 400 CST 
110 24 S 87 40 M 
212 24 * 24 39 CT 
42 23 c 86 3927 M 
80 23 * 186 3909, ¢ 
84 23 o.M 54 Sieh 
112 2 110 38 S 
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RELATED OR 
SOMEWHAT RELATED 

# a 
225 45 
166 44 
167 42 
169 42 
2 Al 
33 41 
eh 41] 
222 Al 
a 40 
3 40 
37 40 
80 40 
108 40 
266 40 
6 39 
176 Sh) 
44 38 
76 38 
Ly 38 
Zi 38 
i? 38 
249 38 
8 of 
42 37 
77 37 
209 37 
248 a, 
267 37 
49 36 
29 36 
225 36 
=) 35 
36 35 
43 35 
45 35 
56 3) 
81 39 
109 35 
AES 33 
15m 35 
17 53 
178 a0 
184 aS 
186 30 
By 34 
63 34 
162 34 
Li2 34 
210 34 
22a 34 
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Code assigned to card item, 


Mechanical specialization, 
= Structural specialization, 


= Topographic specialization, 


as follows: 


= Civil/Municipal specialization, 


= Electrical/Electronic specialization. 
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Se Mee Y AND CONC LU Sel ONsS 


SUMMARY 
THE PROBLEM AND PURPOSE RESTATED 


The existing problem of curriculum development and reyision gave 
the impetus for the present study. It was felt that the conventional 
channels of information input, such as by advisory committee members 
and by staff returning from a period of renewed industrial experience, 
should be supplemented by a survey of graduates of the program to ob- 
tain their opinions as to the relevancy of curricular items Stee 


jobs. 


FINDINGS REGARDING 
ABSTRACT, NEUTRAL AND APPLICATION ITEMS 


In the course of a neem as reported in Chapter 4, comparing 
the perceptions of instructors with those of graduate supervisors and 
supervisees, and of all graduates, as well as comparing the perceptions 
of supervisors with those of supervisees (hypotheses 1 to 6), the fol- 
lowing has been found: 

There were no significant differences among the groups compared in 
the areas classified as "essential" and "Somewhat related", indicating 
general agreement between instructors and graduates. There was some dis- 
agreement in the item responses classified as "related'' (hypotheses 


1 to 3) and "unrelated" (hypotheses 1 to 4). 
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When comparing the perceptions of graduates with four or more 
years of experience with those of graduates with three or fewer years 
on the job following graduation, it was established that these time and 
experience factors did not sufficiently influence the item responses as 
had Been hypothesized (hypothesis 5). 

It was also shown that application items did not carry consistently 
‘higher ranking than abstraction or neutral items combined, rejecting 
hypothesis 6, It may be deduced, therefore, that, contrary to the re- 
searcher's expectations that practitioners would generally place more 
value in practical skill aspects than in knowledge items, a more bal- 


anced view was held by graduates and by instructors. 


FINDINGS REGARDING 
FIELDS OF SPECIALIZATION 


Five major areas of specialization open to graduates of this pro- 
gram were identified, and curriculum items of a specialized nature were 
classified accordingly. It was found that in three of these five fields 
of pect al eri on, graduates employed therein would tend to rank more 
of their own specialty items as "essential" than would graduates work- 
ing in other areas. The two exceptions occurred in the electrical/elec- 
tronic and topographic fields of specialization where little differ- 
ences were found to separate specialists from non-specialists. 

At the other end of the continuum, i.e., in the ranking of special- 
ty items as "unrelated", again three fields emerged in which fewer spe- 
etalists would rank their own items as "unrelated" than would all 


others. Here the exceptions occurred with regard to the civil/municipal 
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and topographic fields where little differences were found, The compar- 


ison, in tabular form, is as follows: 


TABLE 5,1 RATING SPECIALTY ITEMS AS "ESSENTIAL" 


% ef ttem-responses % of item responses Difference 


by specialists: By all others: sabe 7A 
Civil/Municipal 2982 NEST AW a eer.) 
Electrical/Electronic 12.3 “20 850m LO 
Mechanical LG54 Fie: 27 5 een 1.0 
Structural 41.8 oie. SUAS ee 110) 
Topographic 20.3 LO L355 eae) 
TABLE 3.2 RATING SPECIALTY ITEMS AS "UNRELATED" 
% of item responses % of item responses Difference 
by specialists: by all others: ray A 
Civil/Municipal 41.3 NW (oes G20) i ake) 
Electrical/Electronic SO. 9: L0.0 LOG TS LO 
Mechanical 1a 652 fs ee TO) 
joLtructural ey 83 Bi B30 2 phe 
Topographic 49.1 42.4 Oe wk) 


PINDINGS REGARDING 
THE CORE CURRICULUM 


Similar to the foregoing identification of specialization items of 
the curriculum, those thought to form a common base for all practition- 
ers of engineering design and drafting technology, were isolated and 
ratings by the groups of respondents were compared. It was found that 
supervisors more closely agreed with instructors than both these groups 


de with superyisees. The following table illustrates the point. [It 


also shows that there is no significant difference between any of the 
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groups in the ranking of items under the heading "somewhat related", 


The figures are derived from tables 4,12 to 4,15. 


TABLE 5,3 RATING COMMON CORE ITEMS 

Essential & Related Somewhat related Unrelated 
Instructors wl aay ie 7 SSpeeys Spe sys 
Supervisors 50.6 2268 26.6 
Supervisees 37 PREC AS . 38.9 
All graduates 2s (ee 2o0/ 34.8 


ADDITIONAL DESCRIPTIVE DATA 
BASED ON FREQUENCY RANK ORDER 


It has been the central purpose of this study to isolate curriculum 
items in need of revision, or possibiy deletion while confirming the im- 
portance of others. For this purpose all items have been rank-ordered 
by four categories based on, but not duplicating, the card sort choices. 
For the purposes of the rank order, all items under the headings "essen- 
tial and Maes taped! were so used, while "essential" and "related", and 
"related" and ''somewhat related" were each combined in separate columns, 
so as to compensate for itieecnitite differences in judgment among 
respondents. 

The reader is referred to Appendix D which offers the complete word- 
ing of each of the 278 cards in the sort and grouped by generality or by 
specialty. Each entry is headed also by the card number, a notation 
whether the item is abstract, neutral or application, the frequency count 
for all four categories mentioned above: essential, essential/related, 
related/somewhat related, and unrelated. These figures are followed by 
a “Cumilative, scale value. (CSV), arbitrarily derived by multiplying 


essential by 4, essential/related by 3, related/somewhat related by 2, 
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and unrelated by 1. Thus cumulative scale yalues are arrived at, rang- 
ing from a high of 475 to a low of 85. These are designed as the essen- 
tial guide posts of the study for the reyision of individual curriculum 
items. Low values, therefore, represent areas of concern to the educator 
responsible for the program. At the end of each heading is shown the 
quartile based on the cumulative scale values into which each individual 
item falls. Thus '"'q:4" means the fourth quartile or a high ranking item, 
while "q:1", followed by three asterisks in the margin, draws attention 
to low ranking items, suggesting knowledges or skills judged by the re- 
spondents as infrequently required or not required at all, and therefore 
bear scrutiny on the part of the person charged with curriculum revision. 
These items, deserving of attention, are extracted and reported on as 


follows: 


CARD SORT ITEMS RANKING IN FIRST QUARTILE, 
DEEMED INSUFFICIENTLY ENDORSED AND, THEREFORE, 
RECOMMENDED TO BE REVIEWED, REVISED OR REPLACED: 


Whereas in some subject areas (Hydraulics, Topographic Drafting, 
Mechanical Drafting, Structural Drafting, Modern Drafting Techniques, 
Materials of Construction, Statics, Properties of Materials, Surveying 
and Machine Shop) none of the curricular items were rated so low as to 
fall anto. the first Ferrie the following items, grouped by subject 
area, were insufficiently endorsed, and are, therefore, recommended for 
review, revision or replacement: 

DESCRIPTIVE GEOMETRY: 

Item 004: Strike and dip of a vein of ore, and ore outcrop. There were 


no respondents found working in mining or geology. Only three respond- 


ents found this knowledge to be essential. 
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Item 005; Graphical yectery analysis, Only three respondents regarded 
this as essential; the great majority found no application for it. 

HEATING, YENTILATING AND AIR CONDITIONING: 
Leemogt 2 alo. ole. 015s O16. un Ole Ole: 
Although it had been expected that a sufficient number of respondents 
from the civil, electrical and mechanical fields of specialization would 
make use of the knowledges contained in these items, none were rated 
higher than the first quartile, with "essential'' ranging from one to 
six of the seventy-one respondents. This entire subject area should, 
therefore, be subjected to close scrutiny. 

GEOLOGICAL DRAFTING: 
Peems 1077, 028,029, 4.030, - 031, 032; 
All six items were rated low, ranging from zero to five of the seventy- 
one respondents. They represent knowledge of historical and physical 
geology, determination of geological age, and geophysical exploration, 
and the skills involved in interpreting or preparing geological maps and 
other geological/geophysical drawings. Again this may be due to the fact 
that no graduates could be located who were employed in this ~particular 
field. It is suggested that instruction in this specialized area be re- 
legated to an elective course. 

AERTAL PHOTO INTERPRETATION: 
Items 034 and 035: Flight planning. One and zero "essential" responses 
respectively, indicating that none of the graduates surveyed ever became 
involved in planning flight paths for future aerial surveys. Similarly, 
item 038: Use of sophisticated plotting methods (such as the Kelch plot- 
ter) received a low three "essential" from the respondents, indicating 


that but few graduates seek or find employment in that area. 
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LEGAL SURVEY REGULATIONS: 
Item 053: Doing work governed by Wellsite Survey Regulations. Unlike 
all other items pertaining to survey regulations, and the bulk of legal 
survey theory and practice, this fttem recetved a low response of four 
"essential", It is recommended that less emphasis be placed on this 
item. 

CARTOGRAPHY: 
Peems nr 050 5 70597 0605) 061) 0625 1064.) 065, 066, 068,069, . 070; 
= ee of thirteen items were ranked low, ranging from one to five rated 
"essential", These descriptions were taken from the Algonquin College 
calendar because ers hoe hne has mot (been taught at’ N.A,I.T.. ‘to :date. 
Therefore, the graduates surveyed had not had such instruction during 
their student years and, judging by their responses, had not been called 
on to perform Buen duties. They rejected all content except the use of 
simple stereographic instruments (Item 067) and applying cartographic 
drawing practices to the production of maps (Item 063). 

MACHINE DRAFTING: 
Item 100: Using Fogle's Tables. Rejected with a low of one "essential" 
of 71 responses. 

BUILDING SERVICES DRAFTING: 
PCCMS SLO? GLO ELO5.) LOA WV LOSe re LOG. SLOTS: 
All seven items were rejected, ranging from zero to three "essential". 
They included air conditioning load analyses, conditioning loads, equip- 
ment selection, mechanical refrigeration, and air distribution. It is 
recommended that this area be closely reviewed and that possible changes 


be discussed with the members of the Advisory Committee. 
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ARCHITECTURAL DRAFTING; 
Item 150; Making reference to "Standard on Architectural Drawing Prac- 
tice’. Received a lew of four "essential" responses, as the only one 
of fifteen items so ranked. It is suggested, therefore, that this judg- 
ment be disregarded. 

ELECTRICAL AND ELECTRONIC DRAFTING: 
Item 155; Designing electrical systems (four "essential" responses), 
Item 156: Referring to Canadian Electrical Code (four "essential" re- 
sponses) and Item 158: Vacuum tube circuits (two "essential" responses). 
Although a substantial number of respondents are working in this field, 
it appears that they have not been involved in the type of work neces- 
sitating such a background. The curricular specialist is, therefore, 
advised to deemphasize content of this nature. 

SKETCHING AND RENDERING: 
Items 164 and 165: Work on presentation boards, in ink or in colour. 
In each instance only one respondent voted "essential". (See comment 
under "Technical Illustration" below.) 

TECHNICAL ILLUSTRATION: 
Item 183: Completing drawings on illustration board, Only two of the 
respondents found this skill "essential". It is suggested that the cur- 
ricular specialists responsible for Sketching and Rendering and for Tech- 
nical Illustration review the place of illustration board techniques in 
industry, and consider discontinuing their use in instruction if their 
findings substantiate the respondents' doubt in their usefulness. Item 
185: Using paste-ups and cape Only four respondents found use for 


this particular skill. 
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MUNICIPAL DRAFTING: 
Item 198; Air and water pollutien theory (Only two "essential"), 
Item 199: Preparing water and/or sewer profiles (Two "essential")., 
These are the only two of seventeen items taken from the municipal 
field, receiving such low rating. Any decision regarding revision of 
these items should be left to the discretion of the curricular special- 
He Sie 

COMMUNICATION: 
eer 208: Preparing and delivering oral reports to large audiences 
(Two "essential"), 
Prem 2145 Oral presentations to technical society audiences (Five 
"essential"), 
These were the only two of twelve items under this heading receiving 
such low rating. This appears to be due to the lower echelon positions 
held by most respondents; apparently the need to address larger audi- 
ences has not arisen for more than indicated above. This investigator 


is, however, reluctant to recommend discontinuance of such course con- 


tent because of the distinct possibility of its application in due time. 


APPLIED MATHEMATICS: 

Items 218 and 221: Using the trigonometric and logarithmic scales on 
the slide rule (four and two '"essential'' respectively). It appears 
that problem solutions are now more likely achieved by the use of elec- 
tronic equipment rather than the slide rule. 

Item 224: Working statistics (Only four "essential"). Seemingly, of 
the respondents surveyed, few ever were called on to reduce raw data to 
usable form, to calculate mean and standard deviation, to use sampling 


techniques, or to establish significance and probability. 
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APPLIED PHYSICS (HEAT AND ELECTRICITY): 
Rieme 2o2 ee ves oa a 230.) (237 286 woo, DADs 
Although many respondents are actively employed in the electrical field, 
eight of the twelve items taken from this subject area rated low, rang- 
ing from two to six "essential". The items listed cover heat transfer, 
electrical charges, electric energy, electric circuits, magnetic fields, 
electromotive forces, generators and motors, and alternating current. 
It is recommended that the course content of the applied physics offer- 
ing ie closely reviewed, both by consulting with the members of the 
Advisory Committee and by repeated consultation with graduates working 
in the electrical/electronic industry. 

WELD ING: 
Items 241, 242, 243, 245: Making use of the knowledge of welding 
shop practices (Ranging from two to three "essential"'), 
Item 247: Occasionally performing welding operations (one "essential"). 
The remaining two items taken from this subject area were rated only 
slightly higher, namely in the second quartile. Welding, as a subject, 
was taught at N.A.I.T. for a number of years and was then discontinued 
because of lack of instructional facilities. The items were, however, 
included in the study to ascertain whether or not a revival of instruc- 
tion in welding would be desirable. From the results obtained it appears 
that such instruction is not regarded as necessary. 

INDUSTRIAL PRACTICES IN THE PIPE TRADES: 
Item 272: Knowing the responsibilities of the plumber, the gasfitter, 
and the steamfitter (Two "essential"), 
Item 278: Referring to the plumbing, gasfitting and boiler installation 
codes (Four "essential''). Recommended to be reviewed by the curricular 


specialists. 
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ADDITIONAL DESCRIPTIVE DATA 
DERIVED FROM INTERVIEWS 


Interview questions directed at eliciting comments and suggestions 
in addition to the card sort responses, yielded the answers recorded be- 
low. These statements are reproduced here only once, regardless of the 
frequency with which they may have been made. In many instances the same 
general ideas were expressed in slightly different ways, in other in- 
stances it was found that various graduates' comments were diametrically 
opposed. Although these responses do not lend themselves to statistical 
evaluation, they are nevertheless included here for the perusal of the 
reader concerned Sterley een review or revision. 

SPECIALIZATION: Although numerous comments were received on the 
merits of a broad, general program, the call for specialized (option) 
terms cannot be overlooked. Comments in this regard read as follows: 

A general first year drafting program and a specialized second year 


eo sree Option routes for all of the second year. . . Earlier special- 


zation, — a .e., “beginning” inethe fifth ‘quarter. 1... A graduate year 


comprising further skill development as well as added knowledge. .. 
MORE THAN HERETOFORE: In the "suggest more" category, the following 
statements were received: More design, not just drafting. . . (opposed 
by one respondent who stated that design was useless because that was in 
the realm of the professional engineer rather than the technologist); 
More structural design. . . More mechanical design. .. More air con- 
ditioning and refrigeration design. . . More photogrammetry. .. More 
survey field work. . . More emphasis on piping drafting. . . More field 
trips to see actual work operations. . . More survey calculations and 


use of the Wang calculator. . . More’'on steel grades .and steel testing 
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in the materials course, . . More emphasis on structural and mechanical 
drafting. . . More academic preparation in electronics, . . More stress 
on practical aspects. . . More attention to basic drafting skills through- 
out the entire program (instructors should be more critical in this re- 
gard). . . More presentation work. . . More on specification! writings) ton 
More on reproduction machines, drafting aids and equipment, including the 
repair,of drafting machines... More emphasis on written and oral com— 
munication... . More freehand lettering and inking practice. .. More 
onpiaedts on job interviews. .. 
NEW COURSE FIELDS TO BE CONSIDERED were suggested as follows: 
A course in electrical or dcnreouie technology. si A course in photo- 
graphy. . . A highway design course. . . A course in reinforced concrete 
work ("more frequent applications than for steel construction")... A 
course in sewer coat «)« A course in structural methods. . .\A course 
in construction methods, . . Aytcourseldn environmental) protection. . . 
M-eCoursel in cartography... A course in urban planning tied to legal 
surveying, .'.) A basic Course in computer programming. .. A course in 
soil analysis, earth quantity calculations and materials of highway con- 
struction. . . Evening courses in metric conversion for technologies. .. 
A course in management of drafting offices or engineering offices. . . 
Business training. . . How to design a system for information filing and 
retrieval," 4.0.) (Put. welding. course) sback | into, the program. \.. . Put are 
course back into the program (to learn to achieve pleasing layouts)... 
OTHER SUGGESTIONS AND CRITICISMS: 

Communication: impromptu speaking (oral reports) is valuable, lengthy 
written reports are useless... Mathematics and Physics work should be 


more closely related to industrial applications, e.g., structural prob- 
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lems: how much a beam will hold; stress. . . Stronger emphasis on math 
relating to surveying. . . Much of physics (as experienced by that re- 
spondent) is unrelated to job applications while other topics are dealt 
with too braef ly.) .)'. Bolted connections should be deemphasized while 
welded connections should be emphasized. . . Actually welding something 
- + - Quality of technical mathematics, descriptive geometry and hydrau- 
lics was good, . . Would like to see intensive practice in technical 
sketching for communication of ideas and concepts (a daily need) ... 
Technical illustration and sketching are good and useful but major pro- 
jects are not necessary. . . Architectural drafting courses are too rep- 
etitious and not necessary for Engineering Design and Drafting graduates; 
therefore deemphasize architectural drafting and devote more time to 
mechanical and electrical areas within the (curriculum. . . Introduce a 
"buddy system" with graduates of the program, to provide early liaison 


with industry and to acquaint students with the job atmosphere. 
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CONCLUSIONS, 
IMPLICATIONS AND RECOMMENDATIONS 


The perceptions of the releyance of knowledge and skill items on the 
part of instructors and graduate supervisors were similar, ata there 
was less agreement between these two groups and the erOnD of graduate 
supervisees. The importance of knowledge items was shown equal among 
practitioners regardless of their spans of experience. 

Relatively equal importance was assigned to practical skill items as 
to knowledge items by all respondents. 

Graduates showed a tendency to rank items pertaining to their own 
field of specialization higher than those of another field, except) that 
items taken from the topographic field were shown of almost equal value 
to all specialists, and, similarly, in the electrical/electronic field, 
except that there were noted differences in the category of "unrelated" 
items. 

Instructors and the combined group of graduates, as well as instruc- 
tors compared with supervisors, agreed on what constitutes essential and 
related core content of the curriculum. The group of supervisors among 
the graduates did not agree with the group of supervisees. 

Card sort items whose cumulative scale value places them in the 
fourth quartile are regarded as "strongly endorsed"; those in the third 
quartile as "endorsed"; those in the second quartile as "sufficiently en- 
dorsed" to warrant continued inclusion in the curriculum. Items placed 
in the first quartile are judged as "insufficiently endorsed", and should 
be reviewed, revised or replaced. Most of the recommendations stated on 


pages 74 and 75 are based on these first quartile items. 
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The additional descriptive data derived from the interviews are in- 
cluded as important infermation. Ne attempt has been made to evaluate 
these. 

A suggestion repeatedly made in the course of the interviews, to 
offer an entire second year of specialized routes, or to at least make 
all of the fifth and sixth quarters (of the six-quarter program) elective 
cannot be included among the recommendations of this study, as no conclu- 
sive evidence for or against such program reorganization could be ob- 


tained within the scope of the present research. 


The following recommendations are presented: 


{A) Where in the listing of courses or subject areas (pp. 64 tv 69} uniy 
isolated items received a low cumulative scale value, these items are to 
be revised or replaced. 


(B) Where in the listing a majority of items received such low rating, 


the following changes to existing courses shall be carried out: 


1 APPLIED PHYSICS: 

Revise the entire course. The low ratings (pp. 97 to 99) given to 
all content of the present course "Heat and Electricity'' and the higher 
ratings opeeimied in the mechanical area indicate that a new course should 
be offered: "Applied Mechanics", comprising: types of motion - speed, 
velocity, acceleration, angular motion; laws of motion; energy, power, 
torque, impulse and momentum. 
ie HEATING, VENTILATING AND AIR CONDITIONING: 

Reschedule the course as an option. The low ratings (pp. 96 to 97) 
indicate the limited area of employment where this knowledge can be ap- 


plied by graduates of this program. The course should, however, be main- 
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tained to satisfy the requirements of sixth quarter students expecting 
employment in a related field. 
2 BUILDING SERVICES DESIGN AND DRAFTING: 

Reschedule the course as'an option, The low ratings (pp. 101 to 102) 
are the basis for the same recommendation as in #1 above. 
4 GEOLOGICAL DRAFTING: 

Reschedule the course as an option. The low ratings (p. 113) are the 
basis for the same recommendation as in #1 above. 
5 AERTAL PHOTO INTERPRETATION: 

Remove flight planning exercises and do not use sophisticated stereo- 
plotters (p. Lop eeena! aeroee more time to interpretation of imagery 
and the transfer of information from photos to drawings (p. 70). 

6 SKETCHING AND RENDERING: 

Remove drawing techniques involving illustration boards (p. 90), 
instead enlarge on freehand sketching skill development (p. 72). 

7 TECHNICAL ILLUSTRATION: 

Reschedule as an option, and omit major presentation work using 
illustration boards (pp. 67 &° 91), 

8 WELD ING: 

Low ‘ratings W(p, 105)" indicate “that this course’ should*not be re- 
introduced. 

S) CARTOGRAPHY : 

Low ratings (pp.” 15" to’ 116) indicate that this course should not 
be introduced. 

10 OFFICE MANAGEMENT AND PERSONNEL SUPERVISION: 
Devise and offer such an option course. (Many interview responses 


indicated a need for instruction in this area,) 
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The foregaing recommendations are incorporated in Figure 5.1 below 
(see Appendix C, p. 86, for comparison with the existing structure). 


Quarters 1 and 2 have been omitted in the figure, as there is only one 


minor change (recommendation 6) affecting a 2nd quarter course. 


QUARTER 


45 Ist OPTION 2nd OPTION 3rd OPTION 


Z 
6 AERTAL PHOTO MUNICIPAL Vea Ee eR RL wae 
INTERPRETATION DESIGN & DRAFTING II _ et 4 
STRUCTURAL % BLDG. SERVICES D. & D.fMGMT. & SUPERV'N 
6 7 6 6 i 4 
STRUCTURAL ELECTRICAL & ELECTRONIC MUNICIPAL 
N G RA 
5 Eons mae De oS DESIGN & DRAFTING II DESIGN & DRAFTING DESIGN & DRAFTING I 
8 8 6 
MECHANICAL ARCHITECTURAL Pe 
4 HYDRAULICS SURVEY DRAFTING DESTCH TS DEMETING TE peer ELECTRICAL 
: DESIGN 
4 7 6 6 4 
TR 
COMMUNIC'N MECHANICS DRAFT ING 


PROGRAMMING DRAFTING I DRAFTING I 
3 3 5 4 5 4 5 


FIGURE 5.1 RECOMMENDED PROGRAM CHANGES 


From the present research, ft can be stated that the program in- 
vestigated is worthwhile. This nut a is based on the fact that of 
258 curriculum items (excluding 20 items in welding and cartography not 
in the program), 69 (27Z) were rated in the 4th (highest) quartile, 70 
(27%) in the 3rd, and 67 (26%) in the 2nd quartile. There were reserva- 
tions against 52 (20%) items rated in the first (lowest) quartile. 

As a major benefit derived from graduation from this program, 59 
(98.3%) of 60 graduates stated that their diploma aided them in the area 
of promotion, and only 1 (1./Z) responded in the negative. The question 
"was there anything lacking in the NAIT program which would have been of 
benefit in regard to advancement?" was answered with YES (and commented 
on) by 16 (26.7%), and with NO by 44 (73.3%) of the graduates surveyed. 


(See item 9, Appendix F, p. 118.) 
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RECOMMENDATIONS FOR FURTHER RESEARCH 


In this section a procedure is proposed for the study of curriculum 
perceptions by practicing graduates at recurring intervals of time. 
Although the following ts Based on the present study, and is suggested 
with a view of providing industry feedback for the Engineering Design 
and Drafting Technology curriculum as administered through the Northern 
Alberta Institute of Technology, it may well serve as a guide for 


studies of other technologies at the same or at another institution. 
Identification of petential respondents: 


A difficulty encountered with this study was in locating the grad- 
uates from this N.A.I.T. program. The ideal would be the identification 
of the: total population, im the case of the present study physically 
locating all those who graduated from the program since 1965. Of a 
potential 274 graduates, only 136 could be identified as to their places 
of residence, or employment, or both, Although even under these con- 
ditions a representative sample of 60 graduates could be contacted, it 
is suggested that program heads at institutes of technology, or colleges, 
make every effort to maintain a file of graduates, and constantly en- 
courage alumni of their programs to communicate with their institute, 
especially as regards changes of employment and promotions. 

The selection of respondents to future studies should again be made 
randomly, and proportionate to the number of graduates employed within 
the various fields of specialization so as to apply equalizing weighting 
to the concerns of these sub<populations. In this context it must be 


recognized that the areas of specialization dealt with in this study 
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(ij.e., Civil/Municipal, Electrical/Electronic, Mechanical, Structural, 
and Topographic) are not supplied by equal numbers of graduates. This 
fact underscores the importance of maintaining an up~to-date file of the 


graduates' professional careers, as stated in the first paragraph above. 
Identification of data: 


Based on the results of this study, the data 2 Sree future 
studies should be drawn from course outlines as existent at that time, 
and Pronk potential erase ‘content known or thought to be of value to 
industry. Some allowance should Be made for respondents to add informa- 
tion on knowledges and- skills frequently required on the job but not 


covered by the survey instrument, 
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ENROLLMENT FIGURES, N.A.1I.T. REGISTRAR'S OFFICE 
SUMMARY OF STUDENT EMPLOYMENT SURVEY, NACI. T. 
PROGRAM OVERVIEW, ENGINEERING DESIGN AND DRAFTING TECHNOLOGY 
CARD SORT CONTENT 

SAMPLE QUESTIONNAIRE 

SAMPLE INTERVIEW SCHEDULE 

SAMPLE COMMENT FORM 

CLASSIFICATION OF CARD CONTENT FOR HYPOTHESES 1 —- 6 
CLASSIFICATION OF CARD CONTENT FOR HYPOTHESES 7 ~- ll 
CLASSIFICATION OF CARD CONTENT FOR HYPOTHESES 12 —- 15 
RESPONDENTS BY FIELD OF SPECIALIZATION 

SAMPLE CHECK LIST. 

CARD CHOICES: "ESSENTIAL" AND "ESSENTIAL AND RELATED" 


CARD CHOICES: "RELATED AND SOMEWHAT RELATED" AND "UNRELATED" 


Appendix 
Appendix 
Appendix 
Appendix 
Appendix 
Appendix 
Appendix 
Appendix 
Appendix 
Appendix 
Appendix 
Appendix 
Appendix 


Appendix 
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APPENDIX A: 


130 


20 


110 


1a0Q 


STUDENTS 


LEGEND : 


1963-64 
1964-65 


ENROLLMENT FIGURES ACCORDING TO DATA RECEIVED FROM THE 


REGISTRARS OFFICE, NeA I. Ti) (1963 - 1976 


1966-67 
1967-68 


ACADEMIC YEAR 
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| Year A, A/B, - 
B, C system 


Architectural. Technology| 


Including 


Total Enrollment 
wear on Al. U A/B. sand, “B' aombined 
Year’ or 'C" 


Diplomas awarded 
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85 
APPENDIX B 
CANADA MANPOWER CENTRE ON CAMPUS 


NORTHERN ALBERTA INSTITUTE OF TECHNOLOGY 
SUMMARY OF N.A.I.T. STUDENT EMPLOYMENT SURVEY 


1974-75 AND IY ho - 76 
Program: ENGINEERING DESIGN AND DRAFTING 1974-75 | 1975-76 
Number of students interviewed for jobs: 32 40 
Total number of employment interviews: 74: 200 
Total no. of stdts. who received empl. offers: 31 40 
Total number of employment offers: 63 100 
Students who have accepted employment: Su 37 
Job related to program of studies: 30 37 
Starting salary per month —- _ Low: $ 692 $ 800 
High; $1050 $ 953 
Mean: $ 825 $ 880 

Location of Employment: Edmonton 
Seeking Employment: 

Right after graduation; 23 

Only after 1 or 2 months holiday: 2 

Not with much effort: i; 

No, returning to school; 6 

No; un 
Number of responses: 533 
Number expected to graduate: 26 33 


EMPLOYER LIST: Northwestern Utilities Ltd.; Fibreglass Canada Ltd.; Under- 
wood McLellan & Assoc.; Gov't of Alberta; Edmonton Power; City of Edmonton; 
BACM Industries; Tottrup & Assoc.; Northern Canada Power Commission; Reed, 
Jones & Christofferson; Gov't of Canada; Alberta Gov't Telephones; Alberta 
Gas Trunk Line; McBride Regan Sorenson Consultants; Bowen & Field; Edmonton 
Alta. Tech. Services; Read, Crowthers, Partners; Canadian Bechtel. 
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PROGRAM OVERVIEW BY YEAR AND QUARTER 


APPENDIX C 
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APPENDIX D: 


CARD SORT CONTENT 


All curriculum iteme used in the sort are listed one pages 87 to 115. 


They are grouped by course or subject area indicated by the caption ahove 


each description of a knowledge or skill. Captions are in turn preceded 


by a code line, as explained hereunder: 


First entry: 


Second entry: 


Third entry: 


Fourth entry: 


Fifth entry: 


Same as in Table 4.16 and explained on paper od. wiz. 


* = Common core element, 

= Civil/Municipal specialization, 

= Electrical/Electronic specialization, 
Mechanical specialization, 


= Structural specialization, 


Ime} Aes) NES teal (@D) 
1 


= Topographic specialization. 
C, E, M,S) IT” appear singly or in combination, 
card sort item number, ranging from 001 to 278. 


frequency (f:) with which the particular item was chosen, 


and recorded as follows: 


ESS = "essential", 

E/R = combined "essential" and "related", 

RSR = combined "related" and “somewhat related", 
UNR = "unrelated". 


cumulative scale value (csv:), derived by calculation as 
described on page 63, it is the product of multiplying 
ESS by 4, E/R by 3, RSR by 2 and UNR by 1. 


quartile (q:) into which the cumulative scale values shown 
are falling, i.e., the first, second, third or fourth 
quartile. In the case of first quartile (lowest) ratings 
three asterisks (***) are printed in the margin to draw 


attention to these items. 
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GRAPHICS BY DESCRIPTIVE GEOMETRY: 
Finding the true length and slope of a line; the true slope and size of 
a plane; the bearing and slope of a line of given length. 


: 0025 NEU fa, -ESS«15e E/Ru29s RSReAle UNRel5, csvc.244. gs3 


GRAPHICS BY DESCRIPTIVE GEOMETRY: 

Finding the perpendicular distance from a point to a given line; the 
shortest distance between two lines; the shortest line of given slope 
between two lines. 


* OUSSAINEUTEU fs: ESS 9 E/R 22. RSR40 UNR 22 csv: 204 4q:3 


GRAPHICS BY DESCRIPTIVE GEOMETRY: 

Finding the point where a line pierces a plane; finding the angle a line 
makes with a plane; finding’a line perpendicular to a plane; finding the 
dihedral angle; finding the intersection of two planes, 


~ ORSON CUN atc BESS oe ee ARAUb. WURSRiol ain UNRG ST aCSVsUblS a qs) 


GRAPHICS BY DESCRIPTIVE GEOMETRY: 
Finding the strike and dip of a vein of ore; determining the line of out- 
crop of a vein or stratum, 


= OUST; ABSis fee ESSo.3e EZRS] $)  RSRe2Oe WUNREASH cs¥es1a3y qe 


GRAPHICS BY DESCRIPTIVE GEOMETRY :: 
Making applications of Graphical Vector Analysis: / cONcurrent coplanar 
force systems; concurrent non-coplanar force systems. 


* 071 APPER  T ESS 61 E/Re667 RSRY-OF, _UNRS J csv: 467 q:4 
FUNDAMENTAL GRAPHICS: 

Doing freehand lettering in pencil, 

* O72a APP fs ESSe442@ E/R 63" (RSR825) .UNR® 27 csyrsdtiee qe 


FUNDAMENTAL GRAPHICS: 
Doing freehand lettering in ink, 


x G73) APPIY | it: USESS. 59 TV E/ R657 RSR Oe OUNR 3 PSGSVc ato) dice 


FUNDAMENTAL GRAPHICS: 
Doing mechanical lettering in ink, using such instruments as Leroy, Wrico, 
Alpha, Doric, etc. 


> O7ae SAPPES f2% ESS865@ EZREG8D RSRO Sy UNRE DS (csvet4/57\ q24 


FUNDAMENTAL GRAPHICS: 
Doing drafting, using geometric constructions (straight and curved lines, 
circles, ellipses, involutes, polygons, tangents, etc.) 
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FUNDAMENTAL GRAPHICS: 
Doing drafting, using multiview projection (e.g., mechanical top, front, 
and side views, or architectural floor plan and elevations). 


2 DROW BAP ly ter 9 ESSe18) OEYRESSe RSRESS ~ UNRI TS! ‘eset 268) Get 
FUNDAMENTAL GRAPHICS: . 

Doing drafting using convergent projection (e,.g., perspective drawings). 
~ OV gence t ESS 25-7 sE/R AC RoR oy) UNR 69 “esye (309 ‘G74 
FUNDAMENTAL GRAPHICS: 

Doing technical freehand sketching. 

* OF CMMCAPPE Ce fie" tESS, 627 BLRIGIMERSR «8 UNR ] eswier 42s .q:4 
FUNDAMENTAL GRAPHICS: 

Dimensioning drawings. 

* 079. APPL . f: “ESS 47 E/R 58 RSR18  UNR 6. csv: 404 q:4 
FUNDAMENTAL GRAPHICS: 

Drawing sectional views. 

* 080 APPL f: ESS 23 E/R43 RSR40 UNR 8 csv: 309 q:4 
FUNDAMENTAL GRAPHICS: 

Using the techniques of descriptive geometry. 

a) OST APPL. te ESS. E/R Ot RSReo dae MUNK 2O6 ACS Sec4 Jem s3 


FUNDAMENTAL GRAPHICS: 
Doing developments and intersections (prisms, cylinders, cones; transi- 
tion pieces). 


a DS27) e ARR |) ae eSon.30) E/Re4/5) RSReo2 | UNR Oe. SCsVa23340 q74 


FUNDAMENTAL GRAPHICS: 
Reproducing drawings by the Diazo (or Ozalid) process. 


z OSS A INEUIS wots gesoese | SE7/R« S00 GRSRGSZ.” ZUNR 7 CSV 1 349 qs4 


FUNDAMENTAL GRAPHICS: 
Having a working knowledge of (but NOT actually performing) the repro- 
duction of drawings by the Diazo (or Ozalid) process. 


‘i TV62Re CAPRIS etestESS. 8 B/Re22) (RSR. 34  UNR 29 ‘csv: 195. q:3 


SKETCHING AND RENDERING: 
Doing perspective sketching and rendering in pencil. 


ie TVeomreArpiA air. Cmess 4 -E/R-18 RSR°S2. UNR35 “csv: J69: q:2 


SKETCHING AND RENDERING: 
Doing perspective drafting employing shades and shadows, using pencil and 


ink < 
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: 164% ARP Tes JESSS°1e G/RO 8) RS 23) UNRE47? swe: 121 Qpiz *** 


SKETCHING AND RENDERING: 
Making perspective presentation drawings on Bristol board, employing 
shades, shadows, and rendering techniques in ink, 


a Lee inteeieu ESS 451) E/R™ 8 RSR 21 UNR.49. csv: 119 Gala s* 


SKETCHING AND RENDERING: 
Making perspective presentation drawings on Bristol board, employing 
shades and shadows, and rendering techniques in colour. 


a LOC Reepooligede, 1 ESS lie Ub/REAGe ARSRedA, NRE 10 csv: 298 q:4 


MODERN DRAFTING TECHNIQUES: 
Being familiar with but NOT performing: photographic reproduction pro- 
cesses, and photo drafting; micro-filming; electrostatic processes, 


= 167 APPL f: ESS TL) Ra eR O42 SUNRe Ao CSV OT Tac 


MODERN DRAFTING TECHNIQUES: 
Carrying out reproduction by: photographic processes; electrostatic pro- 
cesses; micro-filming; and doing photo drafting. 


os EbOeaneG el. been CESS 985 E/ R819 2 RSReolS UNR 32. csv: 183 q:2 


MODERN DRAFTING TECHNIQUES: 
Working with acetate and polyester films, and with scribe coat and peel 
coat. 


bs NOS Theis ten S56 .2/ = E/ Rea meRShe4 Cee UNRE ns CSW359 iq 74 


MODERN DRAFTING TECHNIQUES: 
Using "stick-ons" on drawings: lettering, symbols, various backgrounds, 
Capes, etc. 


_ VOe CAPRI fe ESS. 5a Tey Roldan Me RSRe Zi 7 UNR 2398 (CSV2. 164) sq22 


MODERN DRAFTING TECHNIQUES: 
Performing computer drafting. 


x Ite eaAPELAaeteaeeesS. 26 -E/R°46° RSRS5.UNR 10° csV2<322 «qs4 
MODERN DRAFTING TECHNIQUES: 

Preparing drawings for micro-filming, 

= 20g APR bite me “ESSMO wb /Reeo ee RSRO34. UNRY27.- esvs- 213. “qs 


MODERN DRAFTING TECHNIQUES: 
Preparing drawings for photo fabrication, 


i 3am APRVingit eS Se22e B/Re4A WORSRE4 [a WUNRI 8s) (CSV¥58310\%G:4 


MODERN DRAFTING TECHNIQUES: 
Preparing graphs and charts. 


- AM RARRERPATAOMPESS 7: /SE/Re2ly) GRSRUSZ) © SUNR'S2: . -CSV:7187) «qe2 


TECHNICAL ILLUSTRATION: 
Preparing production illustrations. 
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DAS. SAPPL » ffi: ESS 215" FE/RSIO (PRSR228 LUNR 38 <csv= 3162 qd 
TECHNICAL ILLUSTRATION: 

Preparing promotion illustrations, 

a5 Wo APPL. if: ESSal3” TE/IRS2CA /BRSRAS9 “LUNRTNS <esv:9221 tqs3 
TECHNICAL ILLUSTRATION: 

Using drafting skills in technical illustration. 

= Ti” PAPPL ff: ESS St/  EB/RSI © SRSRG38 TUNR 26 tes: GIG1. eqs2 
TECHNICAL ILLUSTRATION: 

Using artistic skills in technical illustration. 

sa WS WARPL. >ff ESS 259 SE/R@23° ERSR-35 GUNRY27.. ¢esv: 4202 igs 


TECHNICAL ILLUSTRATION: 
Using techniques of pictorial drawing (axonometric, oblique, perspective) 
for the purposes of technical illustration. 


7 mene Sete ESS214 bh B/ Recor RSR) 30, UNRI2e “esv: 221 19:3 


Using multi-view (including sectional) drawings for the purposes of tech- 
nical illustration. 


* 180 APPL f: ESS ie E/ RicOmmaRSRecos. UINR#3S eeucSV. ell fa23 


TECHNICAL ILLUSTRATION: 
Preparing pencil drawings and sketches for the purposes of technical 
illustration. 


i Pel MABALS 9h: BESS@ES BEARS JERSR326 AUNRY4O ses: S157. «qu 


TECHNICAL ILLUSTRATION: | 
Rendering in ink for the purposes of technical illustration, 


i ed PABST th: TESS I6 LE/R@I5 @RSRSZ5 LUNR 40° xcsw: 5169 cad 
TECHNICAL ILLUSTRATION: 

Making use of the knowledge of functional and aesthetic layout (simplic- 
ity, proportion, harmony, rhythm, balance, visual flow) for the purposes 
of technical illustration. 


= TSS 5 ARPL™ i | TESSe a2) OE/R7~ “RSRF26- UNR 43°) Covet 24 | cat 
TECHNICAL ILLUSTRATION: 

Completing drawings on illustration board, 

* Loe Penola boSmh) ER 2s eRokes5 + SURG TOW | CSV e238. as3 


TECHNICAL ILLUSTRATION: 
Completing drawings on material other than illustration board (e.g., 
tracing paper, tracing cloth, sketch pads, mylar film, etc.). 


Es [OOMMEREB eee. EOS), 4 Tes Rely oRSR 29.) UNR® 38° mcsSVs 145. cqs1 


TECHNICAL ILLUSTRATION: 
Using paste-ups and cut-outs in the preparation of technical illustra- 
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ie cuom, NEUTD ~ Fit) ESS53) EARROce (RSReScm (UNRE 6b 1esv213524 qed 
COMMUNICATION: 

Recording information, and collecting data, for subsequent retrieval. 

% COM SO NEUT eeifelexESSr32)esE/R 486 ©RSR.28 =UNR 11 csv: 339 q:4 
COMMUNICATION: 

Using efficient methods for finding sources and collecting data. 

i 205 NEUT fe ESS 31 Ey ROSSomeRSROSi UNR 9 csv: 354 q:4 
COMMUNICATION: 

Selecting, limiting and organizing information pertaining to the job, 

206s SNEUL muifs10ESSH29!yLERY4Gu eRSRESGte2 INR 12. (csv: 323 q:4 


COMMUNICATION: 

Using clarity in choice of words and sentence structure; and brevity with- 
out sacrificing meaning, when writing definitions, descriptions of a mech- 
anism or of a process. 


ug 207, NEUTS (fs ESS 14 E/R°32) RSR.33 UNRE2d. csv; 242 qe3 


COMMUNICATION: 
Preparing and delivering oral reports to an individual or a small group. 
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* COOMA NEC eats - ESS: 327 eVE/Re11 RSR>21 SUNR 48) Yesy 131) cash ee® 


COMMUNICATION: 
Preparing and delivering oral reports to large audiences. 
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COMMUNICATION: 
Writing memoranda, and completing forms. 
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COMMUNICATION: 
Being skilled in writing letters of application, and knowing how to con- 
duct oneself in a job interview. 
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COMMUNICATION: 
Developing better than average reading skills, so as to increase reten-— 
tion, comprehension and critical appraisal of the material read, 
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COMMUNICATION: 

Developing better than average discussion techniques, so as to become 
more effective in orally communicating on the job, and in one's social 
and political situations. 
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COMMUNICATION: 
Writing technical reports, based on a knowledge of various "best" formats 
suited to the purpose. 


, L . ' J ~ my, 
i ‘ ; rae , i, P iy 
74 . od . ¥ i Tey A ly Ts, J , she 


Gat owes , 


ris ; 
d 4 yy 
" ’ j 
mr: $e 
* he 
we ris oO 
’ i 


: Che se ea re 
x od. eet wte tre. Mota mn eas fatten ‘gat dtmed 


ee om) ata 


‘ae i 2 ee 


ay 
bok S07 x eth 5 nero ba bh Ded prereset nt hone gato! 
se Si Ne a ae | sans 278 « Sain 


ie a a er 
hae * ’ p le 
> | At La i ; Ries 
bhai eoMds Pee { hy: ce heed oh yg aarp z toie ae i wt feb ha an mn 
F Lae | HN we ee 
th, ¥ 


r uy e % Wi We a i a ae. 
fey azo, BA A, iS Re a tk way " Ry, oy Tuan 80 


- i ee We, 
en afk er a Pre a Penpar hy Aer Mek 
ave ] ws ‘ me Tis Fin 


Mone we lane: 
utd ea Ty ; ee vi eis ; (ai! 
Th Pets ches tk hers | 
hl betes AT iN 
Le ; vy iy ! 


mv us 4 Mia) i) f py i 


ia ea Om 


on een ch og ie gi 8,’ ni 
obas ibs ar iby 


ity 


al wen ct Ne A 
mie ' es ae alll 


ov yet te iy 


23 


i fide NEU? = ifs ESS: 5) “BARDIA? ORSRV25:  UNRP 4 csv: 144 Gan =** 


COMMUNICATION: 

Preparing and delivering oral presentations of a_ technical Beponte fttowa 
technical society audience; using audio/visual aids to effectively illus- 
trate otherwise complex concepts of the talk. 
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APPLIED MATHEMATICS: 

Using hand calculators for various computations, 
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APPLIED MATHEMATICS: 

Using the slide rule for multiplication and division. 
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APPLIED MATHEMATICS: 
Using the slide rule for multiplication, division, combined equations, 
squares, square roots, cubes and cube roots. 
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APPLIED MATHEMATICS: 
Using the trigonometric scales on the slide rule, 
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APPLIED MATHEMATICS: 
Making use of vectors, 
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APPLIED MATHEMATICS: 
Making use of exponents and radicals. 
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APPLIED MATHEMATICS: 
Using the logarithmic scales on the slide rule. 
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APPLIED MATHEMATICS: 
Making use of plane analytic geometry. 
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APPLIED MATHEMATICS: 
Making use of variation (ratio and proportion). 
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APPLIED MATHEMATICS: 

Working statistics: reducing raw data to usable form; calculating mean 
and standard deviation; locating the distribution; using sampling tech- 
niques; establishing significance, probability. 
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APPLIED MATHEMATICS: 
To understand basic concepts of computing and of computer capabilities, 
so that simple programs can be written, punched and run on a computer, 
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APPLIED MATHEMATICS: 
Using computer unit record machines such as key-punch, verifier, sorter, 
collator and tabulators, 
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APPLIED MATHEMATICS: 
Knowing the operation of a computer: storage devices, central processing 
unit, input-output devices, and teleprocessing. 
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APPLIED MATHEMATICS: 

Applying the knowledge of computer real-time systems, stored program con- 
cepts, binary arithmetic, programming systems, machine coding, compliers 
and assemblers, decision tables and the Fortran language. 
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MUNICIPAL DRAFTING: 
Making use of the knowledge of drainage: hydrology; design of ditches; 
design of culverts. 
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MUNICIPAL DRAFTING: 
Making use of the knowledge of subdivision planning: legal requirements; 
zoning; use of legal survey plans. 
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MUNICIPAL DRAFTING: 
Making use of the knowlege of design procedures and standards for: street 
grades; subgrade; wearing surface, etc.; curbs and walks. 
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MUNICIPAL DRAFTING: 
Preparing drawings showing surface drainage (ditches and culverts), curbs 
and walks. 
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MUNICIPAL DRAFTING: 
‘Making use of the knowledge of storm sewer design: coefficient of runoff, 
frequency, intensity, area determination, time of concentration. 
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MUNICIPAL DRAFTING: 
Making use of the knowledge of sewer materials: strength determination of 
pipes; manholes — normal and special; minimum and maximum velocity. 
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MUNICIPAL DRAFTING: 
Making use of the knowledge of sewer installation: trenching, laying, 
backfilling. 
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MUNICIPAL DRAFTING: 

Making use of the knowledge of waterworks: distribution systems: clas- 
sified by gravity, distributing reservoirs, pressure; conduits; valves, 
hydrants and fittings; 

estimating quantity required for domestic, commercial/industrial. and pub- 


lic purposes; selecting source of supply: surface water and ground water. 


5 ee aes, bea oie c ys C/Rco eho co. SUNR GU CSV: CUO rd 23 


MUNICIPAL DRAFTING: 
Making use of the knowledge of water reservoirs: storage reservoirs; 
distributing reservoirs. 


C Wo oeeeneSleeet: ESS. 7. JcE/R. 16. RSR29) SUNR 5, eCSV 2 109) 2a: 2 
MUNICIPAL DRAFTING; 

Making use of the knowledge of water treatment, 
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MUNICIPAL DRAFTING: 

Making use of the knowledge of sanitary sewer design: estimating quan- 
tity; hydraulics of sewers; slope determinations; pipes (materials, 
trenching, installation, jointing):. manholes. 
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MUNICIPAL DRAFTING: 
Making use of the knowledge of sewage treatment. 
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MUNICIPAL: DRAFTING: 
Making use of the knowledge of air and water pollution theory, 
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MUNICIPAL DRAFTING: 
Preparing water and/or sewer profiles. 


C 20067 CAPPleue fisteESS228, 4E/Ras4r) RSRELGMeKUNR 627 csv: 273 q:4 


MUNICIPAL DRAFTING: 
Preparing sanitary sewer design drawings. 
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MUNICIPAL DRAFTING: 
Preparing storm sewer design drawings. 
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MUNICIPAL DRAFTING: 
Preparing waterworks design drawings, 
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HYDRAULICS: 

Making use of the knowledge of fluid statics: pressure; pressure head; 
direction of resultant pressure; Pascal's law; atmospheric pressure; 
gage pressure; absolute pressure; vapor pressure, 


CM Ol ApeeaP oy bin (JESSupSing E/RecigRSReS3e6 UNR 30e0y csvicud Ol wade3 


HYDRAULICS: 
Making use of the knowledge of fluid statics: pressure measurement: 
mercury barometer; piezometer; manometer; pressure gages. 
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HYDRAULICS: 

Making use of the knowledge of fluid statics: hydrostatic pressure on 
surfaces: total force, centre of pressure; horizontal and vertical compo- 
nents; hoop stresses; buoyancy, 
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HYDRAULICS: 

Making use of the knowledge of fluid dynamics: continuity equation; 
energy equation; resistance to flow; momentum equation. Application of 
this knowledge to pipes, tubes, nozzles, elbows, pumps, turbines, etc. 
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HYDRAULICS: 
Making use of the knowledge of open channel flow: formulae and charts. 
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HYDRAULICS: 

Making use of the knowledge of alternate depth of flow, specific energy; 
critical velocity, slope and depth; cross-section of most efficiency; 
hydraulic jump; Froude number; flow measurement. 
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HEATING, VENTILATING AND AIR CONDITIONING: 

Making use of a knowledge of physics pertaining to heating, cooling and 
ventilation: temperature scales; conservation of energy; BIU and specific 
heat; sensible and latent heat, enthalpy; pressures; comfort conditions, 
effective temperature. 
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HEATING, VENTILATING AND AIR CONDITIONING: 

Making use of a knowledge of heat losses: quantity of heat to be removed 
or supplied; flow of heat; conductivity; transmission coefficients; in- 
filtration; actual load calculation through walls, ceilings, roofs . and 
floors, 
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HEATING, VENTILATING AND AIR CONDITIONING: 

Making use of a knowledge of psychrometrics: heating and cooling; humid- 
ification and dehumidification; evaporative cooling; mixing of air quan- 
tities; construction of psychrometric chart and plotting of air condi- 
tioning processes on the chart. 
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HEATING, VENTILATING AND AIR CONDITIONING: 

Making use of a knowledge of air distribution: duct sizing; evaluation of 
energy losses in straight ducts, elbows, transition pieces, etc.; out- 
lets, grilles, diffusers; equal friction and constant velocity design 
methods. 
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HEATING, VENTILATING AND AIR CONDITIONING: 

Making use of a knowledge of air systems, their characteristics and meth- 
ods of temperature control: central station low velocity systems; multi- 
zone systems; induction systems; dual duct systems; terminal reheat 
systems; package type units, 
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HEATING, VENTILATING AND AIR CONDITIONING: 

Making use of a knowledge of steam heating installations, their applica- 
tion. and layouts: one pipe systems; two pipe systems; . air vent systems; 
vacuum systems; sub~-atmospheric systems; steam heating specialties, steam 
Eraps,naitavents, etc, 
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HEATING, VENTILATING AND AIR CONDITIONING: 

Making use of a knowledge of hot water heating: classifications of piping 
layout - one pipe, two pipe, monoflow system, direct. return and reversed 
return; pump performance; sizing of hot water lines. 
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APPLIEDSPHYSICS: 

Making use of the knowledge of temperature and heat: Fahrenheit and 
Celsius scales; absolute scales; heat as a form of energy; internal 
energy; heat units; specific heat; heat of combustion; calorimetry. 
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APPLIED PHYSICS: 

Making use of the knowledge of thermal expansion: expansion of solids; 
differential expansion; expansion in area; volume expansion; heating a 
gas at constant volume; expansion of gases; general gas law. 
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APPLIED PHYSICS: 

Making use of the knowledge of change of phase: melting point; super- 
cooling; heat of fusion; change of volume during freezing; effect of 
pressure on melting point; freezing point of a solution; saturated vapor; 
evaporation and boiling; heat of vaporization; boiling point of a_ solu- 
tion; sublimation; triple point. 


CE Co cemeebolee | >. (ESS) <0.) SE/RatcowRSRece. GUNR 43) ‘csv: 147 .sqsl *** 


APPLIED PHYSICS: 
Making use of the knowledge of heat transfer: conduction; convestion; 
radiation; black body radiation; Newton's law of cooling. . 
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APPLIED PHYSICS: 

Making use of the knowledge of electric charges at rest: charges by con- 
tact and separation; electrical structure of matter; conductors and in- 
sulators; law of conservation of charge; Coulomb's law; electric field 
intensity; lines of force; ~electrostatic induction; electroscope. 
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APPL LED“PHYSIGCS* 
Making use of the knowledge of potential: potential energy in an electric 
field; potential due to a point charge; potential difference. 
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APPLIED PHYSICS: 

Making use of the knowledge of electric current and resistance: currents 
and their effects; direction of a- current; Ohm's law for a resistor; 
Joule's law of heating; resistivity; temperature coefficient of resist- 
ance; superconductivity; qualitative considerations in conduction; re- 
sistors in series; resistors in parallel. 
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APPLIED. PHYSICS: 

Making use of the knowledge of electric circuits: ‘electromotive force; 
conservation of energy in a simple circuit; resistances of sources of 
emf; charging a battery; cells in series; Ohm's law for a complete cir- 
cuit; Kirchhoff's laws; Wheatstone Bridge; potentiometer/ 
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APPLIED PHYSICS; 

Making use of the knowledge of magnetic fields of currents: magnets; 
magnetic field; magnetic force'on a moving-charge; magnetic moment of a 
coil; moving-coil galvanometer; ammeters and voltmeters. 
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APPLIED @EHY 5 IGS: 

Making use of the knowledge of induced electromotive forces: induced emf; 
magnetic flux - the weber; Faraday's law of electromagnetic induction; 
Lenz's law; motional emf; emf in a rotating loop; mutual inductance; 
transformers; induction coils; self-inductance. 
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APPLIED ‘PHYSICS: 

Making use of the knowledge of generators and motors: instantaneous emf; 
collecting rings; commutator; practical generators; excitation of the 
fields of generators; efficiency of generators; electric motors; back emf 
in a motor; series-wound and shut-wound motors; dynamo, 
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APPLIED PHYSICS: 

Making use of the knowledge of alternating current: alternating emf; 
effective value of alternating current; advantages of AC transmission; 
current. in an inductive circuit. 
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TOPOGRAPHIC DRAFTING: 
Making use of the knowledge of topographic mapping: types and uses of 
maps, their composition; map symbols and lettering; map interpretation. 
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TOPOGRAPHIC DRAFTING: 

Making use of the knowledge of the systems of survey in Western Canada: 
astronomical concepts; the Third System of Survey (monumentation of land, 
townships and ranges, baselines and correction lines, fract'al townships 
and sections). 
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TOPOGRAPHIC DRAFTING: 

Making use of the knowledge of relief, and doing contouring: interpreting 
and reducing field notes; plotting contour lines (by approximation, 
graphical and/or mathematical interpolation); plotting profiles. 
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TOPOGRAPHIC DRAFTING: 
Determining areas by the use of a polar planimeter. 
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TOPOGRAPHIC DRAFTING: 
Plotting highway curves - horizontal curves. 
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TOPOGRAPHIC DRAFTING: 
Plotting highway curves <- vertical curves. 
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TOPOGRAPHIC DRAFTING: 
Earthwork: plotting cross sections from field notes. 
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TOPOGRAPHIC DRAFTING: 
Doing earth volume computations; cut and fill. 
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AERIAL PHOTO INTERPRETATION: 

Making use of photogrammetric terminology; the geometry of aerial photo- 
graphs (scale, height measurements); the camera; photo annotation; ster- 
eovision; the pocket and mirror stereoscopes, 
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AERIAL PHOTO INTERPRETATION: 
Making use of a general knowledge of flight planning. 
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AERIAL PHOTO INTERPRETATION: 
Performing the computations necessary for flight planning; preparing 
flight plan diagrams. 
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AERIAL PHOTO INTERPRETATION: 

Making use of the knowledge of drainage patterns; fluvial land forms; 
aeolian land forms; organic-mineral complexes; and characteristics of 
streams and rivers, 
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AERIAL PHOTO INTERPRETATION: 
Using simple methods of plotting for the transfer of information from 
aerial photographs to drawings, 
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AERIAL PHOTO INTERPRETATION: 
Using sophisticated commercial methods of plotting for the transfer of 
information from stereo-pairs to drawings (e.g., the Kelch plotter). 
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SURVEY THEORY AND PRACTICE IN GENERAL: 

Making relatively frequent references to a textbook in this area, and/or 
A Manual of Instructions for Alberta Land Surveyors, and/or Manual of 
Instructions for Dominion Land Surveyors (and its supplement). 
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SURVEY. THEORY AND PRACTICE IN GENERAL: 
Relatively frequent use of mathematical tables for the purpose of compu- 
tations. 
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SURVEY PLANS IN GENERAL: 
Map and plan reading (interpreting information conveyed by a map or plan). 
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MATERIALS OF CONSTRUCTION: 
Making use of the knowledge of properties, uses, advantages and limita- 
tions of:.-soil;, foundations. 
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MATERIALS OF CONSTRUCTION: 

Making use of the knowledge of properties, uses, advantages and limita- 
tions of: concrete aggregate; concrete mix design, additives, finishes; 
concrete tests; concrete products, 
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MATERIALS OF CONSTRUCTION: 

Making use of the knowledge of properties, uses, advantages and limita- 
tions of: wood products; lath -— plaster - stucco - drywall - steel - mis- 
cellaneous metal; masonry -— brick - block - stone. 
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MATERIALS OF CONSTRUCTION: 

Making, use of the knowledge of properties, uses, advantages and limita- 
tions of: roofing materials - insulation - plastics - glass; floor cov- 
erings - paint and wall finishes - glue - caulking. 


E TOME ‘ABST? softer ESsh~O2 ERS 79 RSRE2OS.  UNRESA esved lizy qe 


BUILDING SERVICES DRAFTING: 

Doing air conditioning load analyses: load classification; variability of 
the cooling load; design conditions; building heat transmission; heat 
gains from outside air; solar radiation; occupant load; electric motor 
and appliance loads; miscellaneous heat gains. 
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BUILDING SERVICES DRAFTING: 

Making use of the knowledge of winter air conditioning loads: types of 
loads; building heat losses; heating load due to ventilation and in- 
filtration; duct heat losses and air leakage. 
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BUILDING SERVICES DRAFTING: 

Performing load calculations: engineering analysis of air conditioning 
loads; semi-engineering analysis; shortcut load analysis for summer cool- 
ing; load calculations for residential air conditioning, 
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BUILDING SERVICES DRAFTING: 

Making use of the knowledge of equipment selection: cooling and dehumid- 
ifying equipments: methods of heat and moisture removal; basic equations 
ori , S.HpF.); conditioning of entering air - air mixing; =bypass fac- 
tor, apparatus dew point, and sensible heat factor (relationship); heat- 
ing and humidification. 
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BUILDING SERVICES DRAFTING: 

Making use of the knowledge of mechanical refrigeration: thermodynamics 
of refrigeration; refrigerants and refrigeration cycle; refrigerant prop- 
erties and Mollier chart; efficiency of refrigeration machines, heat pump 
and performance tests. C.O.P. 
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BUILDING SERVICES DRAFTING: 

Making use of the knowledge of refrigeration system equipment: recipro- 
cating and centrifugal compressors; evaporators and chillers; water cool- 
ing equipment. 
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BUILDING SERVICES DRAFTING: 

Making use of the knowledge of air distribution: standards of air flow; 
duct work; principles of air flow; duct systems and sizing; velocity meth- 
od; static regain method; air distribution in rooms - suuply and R. A. 
outlets, registers and grilles; air cleaning methods, 
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ELECTRICAL DRAFTING: 
Making use of the knowledge of electrical symbols and the characteristics 
of electrical drawings for architectural plans and for diagrams. 
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ELECTRICAL DRAFTING: 
Making use of the knowledge of basic electrical theory, electrical cir- 
cuit design, and the generation and distribution of power. 
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ELECTRICAL DRAFTING: 

Drafting either or all of: block diagrams, point-to-point wiring diagrams, 
highway and baseline diagrams, schematic diagrams, single line electrical 
distribution diagrams. 
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ELECTRICAL DRAFTING: 

Drawing illumination and lighting systems; electrical services and dis- 
tribution for residential and/or commercial buildings; electrical instal- 
lations and equipment. 
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ELECTRICAL DRAFTING: 
Designing complete electrical systems for residential and/or commercial 


buildings. 
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ELECTRICAL DRAFTING: 
Making frequent references to the Canadian Electrical Code (CSSA) 
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ELECTRONIC DRAFTING: 
Drawing electronic schematic diagrams, 
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ELECTRONIC DRAFTING: 
Making use of the knowledge of thermionic vacuum tube circuits; circuits 
employing solid state devices; and miniturization and modular components. 
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ELECTRICAL DRAFTING: 

Preparing connection or wiring diagrams: printed circuits; point-to-point 
wiring diagrams; highway and baseline wiring diagrams; wiring harness and 
HocalacabLhing. 
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ELECTRICAL DRAFTING: 

Preparing residential wiring drawings: floor plans including all electri- 
cal circuits, switches, fixtures and outlets; fixture schedules and 
legends. 
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ELECTRICAL DRAFTING: 

Preparing commercial wiring diagrams: floor plans including all electri- 
cal circuits, switches, fixtures and outlets; fixture schedules and 
conduit schedules. i 
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MACHINE DRAFTING: 
Making use of the knowledge of surface quality: finish; roughness; appli- 
cation of symbols and ratings. 
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MACHINE DRAFTING: 
Making use of the knowledge of material specification, the S,A,E. and 
A.S.T.M. systems for steel, cast iron, aluminum, carbon-base alloys. 
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MACHINE DRAFTING: 
Making use of the knowledge of piping drawing: sizes, fittings, valves; 
bends; identification, symbols and dimensioning. 
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MACHINE DRAFTING: 
Making use of the knowledge of welding drawing: types of joints, welding 
processes, welding symbols, brazing, soldering. 
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MACHINE DRAFTING: 

Making use of the knowledge of fasteners: classification; nails, screws, 
tapping screws, rivets; screw threads and profiles; bolts, studs, set 
screws, cap and machine screws; nuts, washers, pins, keys and springs, 
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MACHINE DRAFTING: 

Making use of the knowledge of precision dimensioning; limits and toler- 
ances; methods of tolerancing; interchangeability and fits; standard 
cylindrical fits; dimensioning for cylindrical fits; tolerance accumula- 
£100), 
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MACHINE DRAFTING: 

Making use of the knowledge of bearings: ball bearings, roller bearings, 
cylindrical bearings; their selection, load carrying capacities, speed 
vs. life; familiarity with bearing catalogues, 
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MACHINE DRAFTING: 

Making use of the knowledge of gearing: spur gears, bevel gears, worm 
gears; their formulae and calculations, data required for working draw- 
ings (basic specifications); data basic to the design of gear. 
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MACHINE DRAFTING: 

Making use of the knowledge of mechanical drives: V-belt drives, roller 
chain drives, worm gear reducers, couplings and clutches; making frequent 
references to manufacturer's catalogues. 
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MACHINE DRAFTING: 
Drafting involving bearings, gears, mechanical drives, and miscellaneous 
machine elements. 
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MACHINE DRAFTING: 
Making use of a thorough knowledge of the graphic representation of pres- 
sure vessels, storage tanks, etc. 
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MACHINE DRAFTING: 

Making use of a thorough knowledge of design principles, methods of fab- 
rication, and materials used in the fabrication of pressure vessels, 
storage tanks, etc. 
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MACHINE DRAFTING: 
Preparing design and fabrication drawings of shells for large storage 


tanks. 


M O97— se hPPia h. . ESS 297" TE Rao y eRSR a6 NUNRG46.@ > CSV ald Large2 


MACHINE DRAFTING: 
Preparing design and fabrication drawings of shells for flat-bottomed 


cylindrical vessels. 
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M O96: “phe: “te ©ESS> 9 E/RiIn” PRSR TS” UNR 24. csv: .167' 94:2 
MACHINE DRAFTING: 

Preparing design and fabrication drawings for tall vertical vessels. 

M DP Opew NEU ler at:) ) ESS. 10 (uE/Ri16. SRSR 16 UNRY45° -csv:" 165) qi:2 
MACHINE DRAFTING: 

Making frequent references to the ASME Boiler and Pressure Vessel Code. 

M WO0gre NET wise GESS plerge/Re SeemRSRalowieUNR 54 .nesieekl Zosqe). *** 
MACHINE DRAFTING; 

Making frequent use of Fogle's Tables, 

M Cony BNEUTIGUI.-ESS(/3"  JB/RetO” 2RSR-va" UNR' 44.” csvs -134 1g: 1, *** 


WELDING: 
Making use of a knowledge of shop practice in the care and safe handling 
of arc welding equipment, 


M EA CEMNEUL Psy etd CoN Ey Rabi) © ROR, co WUNRE Maas (CSV2r loo asl) *** 


WELDING: 
Making use of a knowledge of shop practice in the care and safe handling 
of oxy-acetylene welding equipment. 


M Cho aneUU Pet. vVesotio) Ef Relies JIRSRE ZS" UNRT40 cove oO, Gq] *** 


WELDING: 
Making use of a knowledge of types of flames and their uses; gas welding 
rods and fluxes; fusion welding mild steel and cast iron. 


an CAGor eNEU)) whe oe hoo u ao SEyRo On RoR GO" BUNREso . CSV. toc qi2 


WELDING: 
Making use of a knowledge of oxy-acetylene welding; hand and machine cut- 
ting. 


M (245 “NEUE f:. ESS 2. E/R 11 RSR 26 UNR 43 csv: 136 q:] *** 


WELDING: 
Making use of a knowledge of types of arc welding machines and their set- 
ting; machine care and maintenance; mild steel electrodes, 


M ceo" SNEUR “as: ESS’ We VEZRcO BSR Ga 2 WUNR BOM ese t86: < a22 


WELDING: 
Making use of a knowledge of joint preparation; beading; butt welding of 
gauge plate. 


M 2A) a epee ESS) le MER wor we Ole ee | LUNRG OOM GCSie 405) qe]. *** 


WELDING: 
Occasionally performing welding operations. 
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M 268. NEUT of CESS “8 "EPR VO @RSR°29 * UNR "34  csy? 181 G52 


INDUSTRIAL PRACTICES: 

In the course of one's work profiting from a knowledge of machine shop 
practices: the use of cutting and non-cutting handtools, and layout 
instruments. 


M Cy Ome NET eich. LESS: V0) eB Re20n TRSRE24 ) SUNRI37°  csV2: 155.52 


INDUSTRIAL PRACTICES: 
In the course of one's work profiting from a knowledge of machine opera- 
tions: drilling machines, reamers, taps and dies, engine lathes, 


M Cole NEU fii PESS> 10 E/RMIG 2) IRSR Ais SUNR 40, “esy: 176 ~q72 


INDUSTRIAL PRACTICES: 

In the course of one's work profiting from first-hand (machine shop) 
knowledge of measurement and gauging: limits and fits, interchangeability; 
precision measuring instruments; limit gauging; surface finish measuring. 


M Clie eI Nosh weESS wi2 pubiRyy Oy TaRSR Sli INRoie wcsvs 1350.09) -*** 


INDUSTRIAL PRACTICES IN THE PIPE TRADES: 
Making use of a knowledge of the responsibilities of the Piumber, the 
Gasfitter, the Steamfitter. 


M GS, ig iNElils patie HESS iS peck RauSin GRSR 2s UNRSD « CSVENAT Spgs 2 


INDUSTRIAL PRACTICES IN THE PIPE TRADES: 
Making use of a knowledge of ferrous metals, non-ferrous metals, and 
non-metallic materials. 


M ae NET cee te) ESomla 2 EVR® 27 Sean SRo ao, Ure ss be CSViS ocd (928 


INDUSTRIAL. PRACTICES IN THE PIPE TRADES’ 

Making use of a knowledge of pipes, fittings, supports, and joining 
techniques: steel, cast iron, copper, plastic, brass, bronze, aluminun, 
lead, vitrified clay, bituminous fibre, glass, sheet metal, stainl, steel. 


M Zheoy elINEUT, geticr) ESS O19 bade /iRaZ9ceoRSRaZom gUNRW29 es .csy 36226) mass 


INDUSTRIAL PRACTICES IN THE PIPE TRADES: 
Making use of a knowledge of properties, selection and application of 
valves. 


M Pio NEU ~ “ft. (ESS 5) GE/ReLG Ss RSReSO SUNK SO csi 1604 ce 


INDUSTRIAL PRACTICES IN THE PIPE TRADES: 

Making use of a knowledge of equipment: plumbing fixtures, accessories, 
hydraulic loads; gas appliances, accessories, BIU rating; boilers, acces- 
sories, BIU rating, EDR HP rating. 


M AiimaNCU leech: ESSN Sebi RecS wiROReO2 weUNRS S40 .CSV: dheJat Ge 


INDUSTRIAL PRACTICES IN THE PIPE TRADES: 

Making use of a knowledge of approved methods of installation: water- 
lines; drain and vent lines; gas lines; hot water heating; steam lines; 
equipment; sanitation and safety aspects. 
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M C/G, NEU fe, ESS: 4. E/Re lO) RSRe2ly UNRy46: csvc. 13845 qs] 


INDUSTRIAL PRACTICES IN THE PIPE TRADES: 
Making frequent or occasional reference to the Plumbing, Gasfitting and 
Boiler installation codes. 


Piggies NEUL) oT: Los 35° E/R 56 GRSR 32 UNR*6.- csv: 3/0: q:4 


STATICS: 
Making use of trigonometric functions, the sine law and cosine law; solv- 
ing right and oblique triangles. 


MS Coen feb o>. Olah Cy Ral Omen oheecu lS UNR 40 gs CSV. bs. G22 


STATICS: 
Making frequent use of a knowledge of the methods of analyzing and solv- 
ing force systems acting on rigid bodies at rest. 


MS PreeNEUT of 7, yESS.09 B/Roc0 RSRo2o)) UNRES7 | FCSV.2 1835 G22 


SEAT ECS: 
Making. use of the knowledge of Newton's laws, force, rigid body, vectors 
and scalars, transmissibility of forces, types of force systems. 


MS Poop NEU ats ESs 7 “EV Re20s ORSR Oca SUNR@O2) ) CSWe 164 rq72 


STATICS: 

Making use of the knowledge of resultants and components: parallelogram, 
triangle and polygon of forces, orthogonal components, resultants of con- 
current and non-concurrent force; graphical solutions. 


MS CbOq ABSile (Ts; ESSA ba E/Ructy RoReche “UNRES9«. \csve+ 1769 qe2 


“STATICS: 
Making use of the knowledge of moments and couples: moment, sign conven- 
tion, Varignon's theorem, couples. 


MS bis “ABSI=e “fe, ESSs 85 "EfRe lve RSResSe 2UNRa30n) CoV. Won q:2 


STATICS 

Making use of the knowledge of equilibrium: types of reactions (rollers, 
hinges, pins, etc.), free body diagrams, reactions on beams with point 
loads and uniformly distributed loads. 


MS Pope AeSt 1 its, oss 10m CPV RUW6) IRSRe C2 UN REG UE NCS asl) uCice 


SITALICS% 
Making use of the knowledge of centre of gravity, and centroids, 


MS 259, ABS], fe. ~ESS= 8a E/-Relve VRoReZle UNRe4 28” csv: }Ozs ‘G:2 


STATICS: 

Making use of the knowledge of moments of inertia: of simple and compos- 
ite rectangular areas, section modules with reference to the steel or 
timber handbooks. 


MS 27607" SNEUL. f:) ESS 15 4B/Re24) RSR°24% UNR° 32° Csv<vdcle “q:3 


STATICS: 
Making frequent references to the C,1I.5.C. Steel Handbook. 
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S 108 NEU fs “ESS. 6 E/R es 'RSR'40) UUNRG25 ‘‘csy: 198 -q:3 


‘BUILDING SERVICES DRAFTING: 

Making use of the knowledge of plumbing and drainage regulations: admin- 
istrative authority; permits; general requirements (changes in direction, 
connection to sewerage system, hangers and supports); required plumbing 
facilities. 


S 109 NEUT £: ESS 71 E/Rz3 RSR 35  UNR’ 25 sv; 208 q:3 


BUILDING SERVICES DRAFTING: 

Making use of the knowledge of plumbing and drainage materials: pipes and 
flanges; plumbing fixtures; soil and waste pipes; traps, interceptors and 
cleanouts; venting systems; water supply and distribution. 


S TiO SAPPin ot: «© ESS 24) B/ReoSe “RSR 25) UNR 22 CSVs, 282.94 
STRUCTURAL DRAFTING: 

Performing structural design drawings. 

S Vii, “APRE f: -°ESS 16 E/R @3 -RSR 27  UNR 28 csv: 245 q:3 
STRUCTURAL DRAFTING: 

Performing structural shop drawings. 

Semele APPL ts). ESS 23-0E/R a7) URSR 28), UNR 20) FeSv. 79 (q:4 


STRUCTURAL DRAFTING: 
Using structural drafting techniques; layout and arrangement of views; 
structural dimensioning. ; 


S MiceaNEUT@wits “ESS. 10) JE/RY Slee URSR 35° UNR 264. CSV: -2c9 gia 


STRUCTURAL DRAFTING: 
Making use of the knowledge of physical properties and manufacturing 
techniques of structural steel; material handling and cutting. 


S i uae ABS APRESS Uns 0 fey Rasos men ohacds MUNK 25 um KCSVia Coo eeqes 


STRUCTURAL DRAFTING: 
Making use of the knowledge of strength of materials applied to bolts and 
weld: shear; bearing; moments; shear force-and bending moment diagrams. 


s Vt5 NEUE fir GESSUl3 7 B/ReS2 ERSRESZPUNRE ZO) suCoVis ccoc.e G33 


STRUCTURAL DRAFTING: 
Making use of the knowledge of connections: shop bolted — field bolted; 
shop welded - field welded; shop welded - field bolted. 


S Tou enpelrn) ti: © PESSs Gh mE RaccemmeR oh so2e MeUNK con peCsii-muloo aides 


STRUCTURAL DRAFTING: ( 
Doing shop drawings involving square framed beams: framed connections; 
seated connections; beam details. 
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S SS ere Mes BESS. 7 F/G IRSR*33 SUNR=ST “es: 173. ‘qi? 


STRUCTURAL DRAFTING: | 

Doing shop drawings involving special framed beam connections: connections 
connections for large beam reaction; connections for small beam reaction; 
modification of standard connections to suit special conditions. 


5 PO A at sce SS. 13% e/a eeRSReesiew NR 31 ‘csv: 209 q:3 


STRUCTURAL DRAFTING: 

Doing shop drawings involving column details: column schedules; column 
base plate details; column splice details; column marking; opposite hand 
columns; bill of materials, 


S WO.) NEU. £25-4ESS 47 jE/Ress oBSR-ZS 4UNR 26 “csv: 249. q:3 


STRUCTURAL DRAFTING: 
Making relatively frequent references to the Manual'of Steel Construction 
and/or the Handbook of Structural Detail for Buildings. 


5 ZO BNET iti ESS NOP SE Rese seRSRe 23 SUNK EZ / ap csy 74249 sqc3 


STRUCTURAL DRAFTING: 
Making use of a thorough knowledge of foundations, structural concrete 
floor framing, and concrete block buildings. 


S ala VNEUTAe he? JESS 16> 7 E/R2o" (RSRVSO). UNRE25  esve 22%) “qi3 


STRUCTURAL DRAFTING: 
Making use of a thorough knowledge of columns, beams, joists, decking, 
base plates, and splice plates. 


S 22 PUNEUTE BeOS ESSE T SMP ERs ORSR. 22> .UNR©38° csv: 177 .qc2 


STRUCTURAL DRAFTING: 
Making use of a knowledge of Glu-lam beams and Glu-lam columns; masonry 
seats, column seats, base plates, 


5 123 ONEUP Tee ESSe ery Bee okey? MP UNReosee CCS ay QieZ 


STRUCTURAL DRAFTING: 
Making use of a knowledge of wood joists (bearing on masonry, bearing on 
wood ledges, decking materials on wood joists); Glu-lam stairs, 


S 124 ABST) Te “ESS FG) RV RetG « RSResT) > UNR. 84 | CSV SLT6S. “az 


STRUCTURAL DRAFTING: 
Making use of a thorough knowledge of the structural behaviour of steel 
elements, the reasons behind the method of detailing, and code limits. 


3 ho BARRE te . BSS) 'Oi- SEV RaZs GRSROZo) “UNReS4 CsV20T93 «qs 


STRUCTURAL DRAFTING: 
Preparing quantity estimates of buildings. 


5 PEOVMPNEU TAREE © ESS. 6 B/R°29.” > RSRZ9 MUNR 36) “csv:7205 “q:3 


STRUCTURAL DRAFTING: 
Making relatively frequent use of the Manual of Standard Practice for 


Detailing Reinforced Concrete Structures (A.C.I.). 
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STRUCTURAL DRAFTING: 
Preparing concrete and rebar estimates of buildings, 


5 120b @APR Te x feoomESSeI2y wE(Ridles RSRi25oe UNRSS4) an CSVse1 9510923 


STRUCTURAL DRAFTING: 
Preparing placing drawings and bar lists of buildings, 


S 1 20pm APPL patervenESS 11) ehE/REZP A RSR 24eI4UNRE86 “csvead9l tige3 


STRUCTURAL DRAFTING: 
Preparing stair details of buildings. 


S ASOMMAPPINANTtAC-ESS 13. E/R-25. -RSR=3Z UNR 26. csv: 217 q:3 


STRUCTURAL DRAFTING: 
Preparing foundation plans of buildings. 


S PoieeenerE’. (> ESS V6 ..E/Res0) GRok ol -OUNRic4es CoViractO | (Ot3 


STRUCTURAL DRAFTING: 
Preparing floor plans of buildings. 


S M32n: BPPEe ESS lot © E/R228 @RSR S14 “UNRY 24) «CSV. -234.g:3 


STRUCTURAL DRAFTING: 
Preparing wall sections of buildings. 


=) Tee fAPPl i at Se owt Ral oe Rowe D eerUNhe Co Manco msc eee 


STRUCTURAL DRAFTING: 
Preparing precast details for buildings, 


S Toe MeNGUS tee (ESS 1d, Ete Reece me hokecone FUNK 3390. -CSV2'=201 04q3 


STRUCTURAL DRAFTING: 
Working out beam elevations. 


S 735) NEU) oft. (ESS =O WE/Ro lg | RSRecde  UINRE SS CSV s17 35 0g22 


STRUCTURAL DRAFTING: 
Preparing beam, joist, column, lintel schedules. 


S 1B6e WEUTeet-fe? febSSmlS ehEsR, 29 -RSR 33. UNR 23. ‘SV: ¢36 9:3 


ARCHITECTURAL DRAFTING: 
Making use of the knowledge of (residential) house planning principles 
and basic house structures, 


S TNE. Fa ESS alz, MER e30” URSRO29 WAUNRe2S | CSV3 8 <4 aes 


ARCHITECTURAL DRAFTING: 
Making use of a thorough knowledge of footings and foundations; frame 
construction; roof construction; exterior and interior finishes; insula- 


tion and vapor barrier. 
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S 150) WAREL Te. “ESS 20 E/R 30 RSR 24 UNR 27 ‘esve 245 |Gs3 


ARCHITECTURAL DRAFTING: 

Preparing architectural working drawings: main floor plans; basement 
plans; wall sections; building cross sections; elevations; stair details; 
door jamb details; room finish schedules and door schedules; site plans. 


S io ieee ese) Eo) 10%" (PYRO Zi ORSR 626, J UNR 35.0 fesv/190 (qe3 


ARCHITECTURAL DRAFTING: 
Making frequent references to the C.M.H,C, publication ''Canadian Wood- 
frame House Construction", 


5 70) WEUE ot: «6 ESS 16 EAR 26 ORSR 23) UNR' S32. esv: 220 Gz8 


ARCHITECTURAL DRAFTING: 
Making frequent references to the National Building Code of Canada, and 
its supplement. 


S woo) APPL Ts ESS 10 ER Wey GRSR 24” TNR Sy. Sesve NO, ax 


ARCHITECTURAL DRAFTING: 

Preparing working drawings for commercial or institutional buildings in 
either or all of: Glu-lam beam; woodframing; concrete; concrete block; 
and brick veneer construction, 


5 Fe. NEU eee SS) 6 E/RatOpmuRoRe ce; UNR ah iCSVerm Go” qi 7 


ARCHITECTURAL DRAFTING: 

For the purpose of checking and/or estimating, but not drafting, making 
use of a thorough knowledge of either or all of: Glu-lam beam; woodfram- 
ing; concrete; concrete block; and brick veneer construction, 
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ARCHITECTURAL DRAFTING: 

Making use of the knowledge and skills required for the preparation of 
architectural working drawings: layout; linework; method of dimensioning; 
architectural lettering; architectural symbols; check points, 
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ARCHITECTURAL DRAFTING: 
Performing architectural working drawings under supervision: all basic 
dimensions and specifications given. 
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ARCHITECTURAL DRAFTING: 
Performing architectural design work with no or a minimum of professional 


supervision. 
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ARCHITECTURAL DRAFTING: 
Making frequent references to the Canadian Government Specification Board 
publication "Standard on Architectural Drawing Practices", 
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CONSTRUCTION CONTRACTS: 
Having a knowledge of the need for formal contracts; and the history of 
law and the Canadian judicial system, 
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CONSTRUCTION CONTRACTS: 

Making use of the knowledge of written and oral contracts; being involved 
with either or all of the following types of contracts: lump sum, cost 
plus percentage, cost plus fixed fee, unit cost. 
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CONSTRUCTION CONTRACTS: 
Preparing either or all of: advertisements, instructions to bidders, bid 
proposals, agreements, specifications. 
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CONSTRUCTION CONTRACTS: 
Writing specifications in accordance with the Specification Writers 
Association format. 
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PROPERTIES OF MATERIALS; 

Making use of the knowledge of stress and strain; Hooke's law; the elon- 
gation of axially loaded members applied to experimental stress analysis; 
safety factors; and temperature stresses. 
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PROPERTIES OF MATERIALS: 

Making use of the knowledge of Poisson's ratio; statically indeterminate 
members; bolted and welded connections; shear force and bending moment in 
beams; stresses in beams; and the principles of beam design. 
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PROPERTIES OF MATERIALS: 
Making use of the knowledge of tensile, hardness, impact and fatigue 


tests; radiography; magnetic particle inspection; dye penetrant inspec- 
tion; and ultrasonic inspection. 
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SURVEYING: 

By doing occasional field work, drawing on the knowledge of leveling: 
either or all of: . establishing bench marks; profile leveling; cross 
section leveling; grid leveling for contouring. 
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SURVEYING: 

By doing occasional field work, drawing on the knowledge of operating an 
engineer's transit: setting up the transit; reading horizontal and ver- 
tical angles; sighting; obtaining distances by stadia. 
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SURVEYING: 
By doing occasional field work, using steel tapes or chains. 
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SURVEYING: 
By doing occasional field work, recording in field books the results of 
transit and tape traverses, and/or keeping leveling notes. 


SE Poe e Ul aeat =) ESSae saab RasSr aerosol SUNRehyeuecsy: 9300. 424 


SURVEYING: 
Reducing level notes. 
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GEOLOGICAL DRAFTING: 

Making use of a general knowledge of historical geology: earth time; 
eras, periods and epochs; the major changes and developments in earth 
history. 
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GEOLOGICAL DRAFTING: , 
Making use of the knowledge of methods for determining geological age. 
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GEOLOGICAL DRAFTING: 

Making use of a general knowledge of physical geology: the earth's inte- 
rior; the rock cycle; structural changes in the crust (mountain building 
and decay, folding and faulting, volcanic action, earthquakes); erosion. 
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GEOLOGICAL DRAFTING: 

Making use of the knowledge of geophysical exploration: seismic testing; 
shockwaves; seismometers - seismographs - seismograms; drilling for oil 
and gas. 
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GEOLOGICAL DRAFTING: 
Interpreting geological maps and structure sections. 
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GEOLOGICAL DRAFTING: 

Performing either or all of the following: drawing of lLithology logs; 
drawing of structural cross-sections; drawing of regional structure con- 
tour maps; plotting strike and dip, and outcrop lines, by methods of 
descriptive geometry. 
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SURVEY COMPUTATIONS: 
Preparation of traverse sheets: adjusting angles, determining bearings, 
using natural functions, balancing the survey, working out co-ordinates. 
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i Q859 “APPIN te: 9 BSS) 6 BYRiZS) RSRI35) UNRESOS cswe:- 1953 23 
SURVEY COMPUTATIONS: 

Computing areas by means of double meridian distances. 

u Ota aeeheP Pie f=, ESS) 194)-B/R:42), (RSR- 38° UNR 414 \esv2 292) qd 
SURVEY COMPUTATIONS: 

Computing areas by means of triangles and rectangles. 

t DAS eAPPL witice MiESSAGiymE/RES7>  RSRB5Sye UNRw2Z0 £hESV: 265050 q24 
SURVEY COMPUTATIONS: 
Computing areas within rights-of-way by means of centreline distances, 
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SURVEY COMPUTATIONS: 
Calculating missing bearings-_and distances by the use of latitudes and 
departures, or by co-ordinates, 
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SURVEY COMPUTATIONS: 
Performing calculations by means of logarithms. 
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SURVEY COMPUTATIONS: 
Being thoroughly familiar with the operation of a manual calculating ma- 
chine. 
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SURVEY COMPUTATIONS: 
Operating an electronic calculating machine, 
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LEGAL SURVEY REGULATIONS: 

Doing work governed by the Alberta Surveys Act. (A general knowledge of 
pertinent sections of the act, and knowing where to look for rulings and 
information.) 
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LEGAL SURVEY REGULATIONS: 

Doing work governed by The (Alberta) Land Titles Act. (A general knowl- 
edge of pertinent sections of the act, and knowing where to look for rul- 
ings and information.) 
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LEGAL SURVEY REGULATIONS: 

Doing work governed by The Subdivision and Transfer Regulations. (A gen- 
eral knowledge of pertinent sections of the regulations, and knowing 
where to look for details.) 


114 


“ie 6B tylko ATG RE Ra SAREE Cae 
sae lauedowr: bet ambi 
hep Bao veo QS GA at net A wy 


Lugonetéth, axtvenieao to. ened — roy. a 


bsp - 02S ives OS MD BE oS at Na 
his gebetioe | Se sen. ae sul Qa eyee: ete si 


abba leks to, eee ie: oes 
Bip: Wes nen 88 Nh: % a | fe sal et a 


~ 


’ a WP ve meish o mM ‘bmke a; o bic sige ‘yi a0 ~ ite 
a 
! *e i a ant 
bon GRE Mey 8) si a my i: Ae. ey a. 


a) 


ye. Pe at usb tapi ‘on en Pal 
S29 OTS cven ae Fy te a * “ . i en) a ’ ? 


im ae be Spa tox arrais oY ae yey 


‘hae eant aes: 0% Aeiak’ a3 abe i wr te “eta if 


fp 608 oves. tS nil, Ne ‘ah as co mu 


Kon Idxecea Ay ah id BY | 
~fue ral ag iy Preys i ul } F 
= a 


zs 


- | bine, eve in 
ii ' ' ; ae a aN oh a 
S88 eae 

Syl etre AY »erurseliaask isieni 


Soil hos obi igen ,, 
we Ae 


TES 


1 O53) ONEOT fe 8 ESS 4) EVR AZ SR 29  UNR'SS. icsve 148 gq: *** 


LEGAL SURVEY REGULATIONS: 

Doing work governed by the Wellsite Survey Regulations. (A general knowl- 
edge of pertinent sections of the regulations, and knowing where to look 
for details.) 
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PREPARATION OF LEGAL SURVEY PLANS: 
Drafting survey plans for registration: plotting from field notes and 
traverse sheets, inking the plot, lettering, and checking. 
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PREPARATION OF LEGAL SURVEY PLANS: 

Drafting of right-of-way plans and profiles. 
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PREPARATION OF SURVEY PLANS (OTHER THAN LEGAL): 
Drafting of certificate survey plans, building site plans; plans, pro- 
files and cross-sections for industrial purposes. 
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PREPARATION OF SURVEY PLANS (OTHER THAN LEGAL): 
Drafting of well site and location plans, including well location trav- 
erse plans, and oilfield compiled plans, 
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CARTOGRAPHY : 
Being engaged in grid construction and manuscript preparation and/or 
control plots and preparation of fairdrawings from manuscripts. 
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CARTOGRAPHY : 

Using scribing instruments, materials and techniques; positive and neg- 
ative scribing; producing of standard and colour maps by negative scrib- 
Anes 
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CARTOGRAPHY : 
Applying photographic and photomechanical practices; using colour separa- 
tion techniques in map production, 
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CARTOGRAPHY: _ 
Compiling, editing and/or checking map designs. Applying the knowledge 
of the Universal Transverse Mercator grid system or other map projections. 
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CARTOGRAPHY : 
Operating a co-ordinatograph in the production of maps, 
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CARTOGRAPHY : 

Applying cartographic drawing practices in the production of maps in one 
or more of the following areas: town planning; land use; geographic; 
hydrographic; aeronautical; photo; geological; forestry; topographic; 
land registration; property description, 
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CARTOGRAPHY : 

Using automated cartography; number systems for computers; software and 
hardware computer equipment and systems; coding and handling of data; 
programming, digitizing and plotter operations. | 
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CARTOGRAPHY : 

Performing photogrammetric flight planning and photo indexing; scale 
determination; selection and identification of control. Determining 
effects of terrain elevation and tilt of the camera. 
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CARTOGRAPHY : 
Using radial line and slotted template methods of extending control; 
making map revisions using grid methods and the vertical sketch-master, 
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CARTOGRAPHY : 
Using simple stereographic instruments, preparing mosaics and photomaps, 
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CARTOGRAPHY : 

Doing stereoplotting; form-lining with the Multiplex; using dots, grids 
and terrain diapositives; using methods of extending control by photo- 
triangulation and stereotemplates. 
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CARTOGRAPHY : 
Using either or all of (or instruments similar to): the Kelsh plotter; 


the Wild B 9, Performing elevation readings, contouring and detail plot- 
ting, 
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CARTOGRAPHY : 

Making use of the knowledge of geomorphology: structure of the earth; 
formation of rocks, weathering and mass wasting; underground and running 
water; glaciation; diastrophism; vulcanism; mountains, planes and pla- 
teaus; earthquakes; lakes; atmosphere and weather, 
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SAMPLE QUESTIONNAIRE 


lacie 


NORTHERN ALBERTA 
INSTITUTE OF TECHNOLOGY 


Department of 
Advanced Education 


QUESTIONNAIRE 


HO Ge ee Cae eS 
SASL SEE Di ly oe a Oe NO ACE LOLS oe ae et ae a 
(Please print) 

1 YEAR OF GRADUATION FROM N.A.I.T.: 

thal 1965 1.4 1968 lich SFA 1.10 1974 

1.2 1966 25 1969 Wats 9/2 Telit UGAS 

1.3 1967 6 7 S970 Ho 1978 1.12 did not 

graduate 
1.13 Graduated from another institution ca 
(Please specify): Year: 


2 If, following graduation, you received additional formal education (e.g., University) or less formal 
specialized training (e.g., company training programs), please check box and specify. 


4 TYPE OF ORGANIZATION YOUR EMPLOYERS REPRESENT: 


4.01 Architectural 4.11 Mapping 

4.02 Civic department 4.12 Mechanical/Machine/Piping 

4.93 Construction 4.13 Minina 

4.04 Consulting engineering 4.14 Municipal engineering 

4.05 Educational institution 4.15 Petroleum eng, & industry 

4.06 Electrical engineering 4.16 Railway Company 

4.07. Geological / Geophysical 4.17 Resource developers 

4.08 Government agency 4.18 Structural engineering 

4.09 Land surveying 4.19 Town planning 

4.10 Manufacturing 4.20 Utility company 

4.21 Other [ 
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. APPENDIX F: SAMPLE INTERVIEW SCHEDULE et 
ASET MEMBERSHIP: : 7 UAV PNES 
(Alberta Society of Engineering Technologists) 7.2 ONL L 

f "YES", certified as: | 
. Senior Technologist 7.3 
Technologist 7.4 
Senior Technician 75 : 
; 7 Technician 7.6 | 
‘If "YES", what benefits derived from membership? . 
_ MEMBERSHIP. IN ANOTHER. PROFESSIONAL ASSOCIATION: 8.1 YES 
ie ves” which? | | 8.2 NO H 


If "YES", what benefits derived from membership? — 
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PROMOTIONAL OPPORTUNITIES: 


Does graduation from NAIT aid in the area of promotion? 9.1 YES 
ea tO 
Was there anything lacking in the NAIT program which Gesu ES 
would have been of benefit in regard to advancement? 94 NO 
Ifo CYESY,. What? 
HOLDING SUPERVISORY. POSITION: Aa; 10. 


I 
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laa ess | | 10.2 NO 
how many persons do you supervise? | 
in what capacity? (Job title) 
reporting to whom?(Job title) 
TYPE OF WORK: 

Engaged in DRAFTING: (Percent of time) Fae 
Engaged in OTHER DUTIES: (Percent of time) ie 

Chiefly what other duties? 
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X Do you have any other comments on the amount and quality 


of academic preparation needed for a successful career 
as an Engineering Design and Drafting Technologist? 


Y What would you suggest should be included in our curriculum 
which has not been offered when you took the program? 


Z Any other comments? 
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APPENDIX G 
EXPERT'S COMMENT FORM AND EVALUATION OF lst VERSION OF CARD SORT 
TO BE USED WITH STUDY "CURRICULUM PERCEPFIONS OF DRAFTING TECHNOLOGY" 
o | w SEE COMMENTS 
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‘APPENDIX J: CLASSIFICATION OF CARD CONTENT FOR HYPOTHESES 7 - 1] 


7 - OF MORE IMPORTANCE FOR CIVIL/MUNICIPAL: 
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APPENDIX K: CLASSIFICATION OF CARD CONTENT FOR HYPOTHESES 12 - 15 


12-15 -— DEEMED BY EDUCATORS COMMON TO ALL SPECIALIZATIONS: 
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CARD CHOICES "ESSENTIAL" AND "ESSENTIAL AND RELATED" 
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